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Document Number X0063000 Introduction and Background

1.0 Introduction and Background

The Moab site is located in the northern portion of Spanish Valley about 3 miles northwest of the
city of Moab in Grand County, Utah. The northwest portion of the valley is also referred to as
Moab Valley. The site is irregularly shaped and encompasses approximately 400 acres; a
130-acre uranium mill tailings pile occupies much of the western portion of the site. The Moab
site is bordered on the north and southwest by steep sandstone cliffs. The Colorado River forms
the southeastern boundary of the site. U.S. Highway 191 (US-191) parallels the northern site
boundary, and State Road 279 (SR-279) parallels the southwestern boundary, as shown in

Figure 1-1.

The site is a former uranium-ore processing facility that has contaminated the alluvial ground
water mostly beneath and downgradient of the tailings pile (DOE 2003a). Ground water
contaminated with ammonia and other constituents flows to the southeast and is discharging to
the west bank of the Colorado River in backwater areas that may provide suitable habitat for
threatened and endangered aquatic species. Resulting contaminant concentrations in these areas
are above protective criteria for aquatic species. Analytical data indicate that contaminants
decrease significantly as ground water discharges to and mixes with surface water (a 10-fold
decrease is observed on average for ammonia). A target goal of 3 mg/L ammonia in ground
water next to the Colorado River provides reasonable assurance that protective surface water
concentrations could be achieved.

DOE constructed an interim pump and treat system in 2003 to extract contaminated ground water
before it discharges into the backwater areas. The pump and treat system consists of a series of
ground water extraction wells and an evaporation pond. Ground water is extracted at the well
field located along the west bank of the Colorado River and piped to an evaporation pond
constructed on top of the tailings pile for treatment. The objective of the interim action is to:

e protect aquatic species by reducing ammonia contaminated ground water from discharging to
potentially suitable backwater areas, and

« provide performance data for use in selecting and designing a final ground water remedy.

1.1 Purpose and Objective

The purpose of this document is to specify the operating and performance monitoring procedures
for the interim action pump and treat system. This plan includes the following corresponding
objectives:

Operating Procedures:

The objectives of these procedures are to provide for (1) safe conduct of operations,
(2) inspections, and (3) maintenance activities for the pump and treatment system.

Performance Monitoring Procedures:

The objectives of these procedures are to provide necessary data to (1) optimize the pump and
treatment system, (2) evaluate the effectiveness in reducing ammonia concentrations discharging
to the surface water, (3) minimize the up coning of the salt-water interface in response to
pumping the aquifer, and (4) develop and design a final ground water remedy.

U.S. Department of Energy Operations and Maintenance Plan
February 2004 Page 1-1
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2.0 Operation Structure and Responsibilities

The Contractor is responsible to DOE for the operation and maintenance of the pump and treat
system at Moab. To accomplish this, the Contractor has assigned personnel at the Moab site to
carry out the day-to-day operational activities. The names, organizational relationship, contact
numbers, and reporting relationships for Contractor personnel critical to the operations and
maintenance activities of the interim action are identified in Table 2-1 and described below.

Table 2-1. Selected Stoller Personnel Critical to Operations and Maintenance Activities of the Interim
Action Treatment System

Position Name Location Phone Number
Moab Project Manager Toby Wright Grand Junction (970) 248-6432
Moab Ground Water Manager Kenneth Karp Grand Junction (970) 248-6564
Moab Site Manager Irwin Stewart Moab (435) 259-5131/(970) 248-6338 (cell)
Project Engineer Melvin Madril Grand Junction (970) 248-6487
Moab Operator Randy Stevens Moab (435) 259-5131
Moab Project Safety Coordinator Tom Guthrie Moab (435) 259-4892/(970) 640-3101 (cell)
Health and Safety Manager Michael Hurshman Grand Junction (970) 248-6468
Environmental Compliance Lead Paul Wetherstein Grand Junction (970) 248-6645
Quality Assurance Manager Donna Riddle Grand Junction (970) 248-6433

2.1 Moab Project Manager

The Moab Project Manager is responsible for overall Moab program coordination and interaction
with DOE. The Project Manager has overall Stoller responsibility to implement the selected
remedial actions.

2.2 Moab Ground Water Manager

The Moab Ground Water Manager reports directly to the Moab Project Manager. The Ground
Water Manager is responsible for the management, operation, and overall direction of the ground
water interim action. The Ground Water Manager develops and manages cost and schedules for
the interim action, is the first contact and line of authority for all communications regarding
operation of the interim action, and has approval authority for maintenance and field changes
with technical direction provided by the Site Manager and the Project Engineer. The Site
Manager and the Project Engineer report directly to the Ground Water Manager on all aspects of
the remediation system.

2.3 Moab Site Manager

The Moab Site Manager is located on-site and is responsible for the day-to-day operation,
inspection, maintenance, and record keeping for the interim action. The Site Manager will direct
the Moab Operator to carry out specific tasks as specified in the following procedures. The Moab
Operator reports directly to the Site Manager. The Site Manager is the focal point for
coordination of all site activities and works closely with the Moab Project Safety Coordinator to
ensure implementation of health and safety requirements. The Site Manager is also responsible
for emergency response as described in Section 11.0 of the Moab Health and Safety Plan (HSP)
(DOE 2003b).

U.S. Department of Energy Operations and Maintenance Plan
February 2004 Page 2-1
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2.4 Project Engineer

The Project Engineer is the Contractor representative responsible for all engineering aspects of
the pump and treat system and provides technical direction to the Ground Water Manager. The
Project Engineer is responsible for the civil design, developing specifications and construction
drawings, and modifications or expansions to the interim action system based on project
objectives defined by the Moab Ground Water Manager.

2.5 Operator

The Operator is located on-site and is responsible for conducting periodic and routine inspections
of the remediation system along with maintenance and minor repairs of the system, when
necessary. The Operator is responsible for documenting operating conditions of the system such
as flow rates, pressures, and water quality field measurements. The Operator also may be
required to conduct additional work to monitor, document, and report on repair and maintenance
work performed by subcontractors that will occasionally be necessary to keep the remediation
system operating correctly. In the case of a power failure or severe storm event (electrical storm,
wind and dust storm, storm causing flooding, etc.), an immediate inspection conducted by the
Operator will be necessary.

2.6 Moab Project Safety Coordinator

The Moab Project Safety Coordinator reports directly to the Stoller Health and Safety Manager.
The Project Safety Coordinator is the primary health and safety point-of-contact for on-site
interim action activities, is responsible for implementing the Moab Health and Safety Plan,
verifies compliance with health and safety requirements, and serves as the Radiological Control
Technician (RCT). The Project Safety Coordinator also performs routine health and safety
oversight of subcontractors that may occasionally work on the interim action system.

2.7 Health and Safety Manager

The Health and Safety Manager is the Contractor representative responsible for all site health
and safety issues and will provide health and safety related technical direction to the Ground
Water Manager, Site Manager, Project Engineer, and Operator.

2.8 Environmental Compliance Lead

The Environmental Compliance Lead is the Contractor representative responsible for all
environmental compliance issues and will provide environmental compliance related technical
direction to the Ground Water Manager, Site Manager, Project Engineer, and Operator, and will
notify DOE in the event of a spill.

2.9 Quality Assurance Manager

The Quality Assurance Manager is the Contractor representative responsible for all quality
assurance issues and will provide quality assurance related technical direction to the Ground
Water Manager, Site Manager, Project Engineer, and Operator.

Operations and Maintenance Plan U.S. Department of Energy
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3.0 Pump and Treat System

The focus of the interim action is to reduce discharge of contaminated ground water to
potentially sensitive surface water areas through mass removal of ammonia from the aquifer and
by manipulation of ground water flow gradients. This is accomplished by extracting ground
water from a well field located between the toe of the tailings pile and the Colorado River in an
area where the highest ammonia concentrations have been observed in the shallow basin-fill
aquifer. Extracted ground water is transmitted in an above ground pipeline from the well field to
a lined evaporation pond located on top of the tailings pile. The evaporation pond is designed to
treat contaminated ground water by evaporation at an average annual rate of 15 gpm. The main
ground water transmission line from the well field area to the pond is designed to accommodate
up to a total of 200 gpm if the system is expanded at a later date.

Details of the pump and treat system, including design drawings and specifications, are
documented in the Moab Project Site Ground Water Interim Action Remediation Construction
Specifications (DOE 2003c). The construction drawings are included in Attachment 1. The
location of the well field, piping, and the evaporation pond is shown in Figure 3-1.

3.1 Well Field Design

The well field consists of a total of ten pumping wells and six observation wells located within
an area approximately 75-feet wide by 250-ft long (Figure 3-1). The pumping wells are evenly
spaced approximately every 25-ft along a line parallel to and within 60 to 65 feet of the Colorado
River. The observation wells are nested in the center of the well field approximately 15 to 20 feet
on either side of the centerline.

Each individual well is equipped with a submersible pump with an operating range rated between
1 to 7 gpm. The pumps are equipped with thermal overload protection and are designed to cycle
every 15-minutes if the ground water level in the well decreases below the pump intake.

Contaminated ground water withdrawn from the pumping wells is piped to a collection manifold
and then discharged to an evaporation pond located on top of the tailings pile. Flow rate,
pressure, and cumulative volume are monitored at each extraction well and at the collection
manifold. VValves and sampling ports are available at each extraction well for sample collection.

3.1.1 Well Installation and Construction

Extraction wells (MOA-470 through —479) shown in Figure 3-1 were installed between June 21
and 25, 2003, in borings advanced using an air-hammer percussion method. The six observation
wells (MOA-480 through —485) also shown in Figure 3-1 were installed between June 20 and

23, 2003, using the same drilling method. Well construction information including well diameter,
screen interval, and total depth is provided in Table 3-1.

U.S. Department of Energy Operations and Maintenance Plan
February 2004 Page 3-1
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Table 3-1. Summary of Well Construction Information

Diameter Screen Interval Total Depth
well Well Type (inches) (ft bgs) (ft bgs)
MOA-470 Extraction 4 10.3-19.7 21.3
MOA-471 Extraction 4 10.3-19.7 21.3
MOA-472 Extraction 4 10.3-19.7 21.3
MOA-473 Extraction 4 10.3-19.7 21.3
MOA-474 Extraction 4 10.3-19.7 21.3
MOA-475 Extraction 4 10.3-19.7 21.3
MOA-476 Extraction 4 10.3-19.7 21.3
MOA-477 Extraction 4 10.3-19.7 21.3
MOA-478 Extraction 4 9.6 —23.9 25.5
MOA-479 Extraction 4 9.3-23.6 25.2
MOA-480 Observation / Shallow 4 15.5-19.8 20.3
MOA-481 Observation / Middle 4 25.4-29.7 31.3
MOA-482 Observation / Deep 4 55.4 — 59.7 61.3
MOA-483 Observation / Shallow 4 15.5-19.8 20.3
MOA-484 Observation / Middle 4 25.5-29.8 30.3
MOA-485 Observation / Deep 4 55.6 —59.9 60.4

In general, the subsurface in the vicinity of the well field consists of sandy silt and silty sand
deposits in the uppermost 10 ft below ground surface (bgs), which is underlain by 6 ft of fine to
coarse-grained sand. At a depth of approximately 16 ft bgs a gravelly sand unit is present with
thin interbedded clayey gravelly sand units. From 29 ft bgs, the lithology consists primarily of
gravelly sand. The deepest depth drilled during this investigation was 65 ft. Lithologic logs and
well completion information for each well are presented in Appendix A (Well Boring and
Construction Logs).

3.1.2 Well Development

Wells were developed using standard surge and bail techniques. Development continued until the
turbidity of the discharge water dropped below 10 NTUs. On average, over 2 hours was spent
developing each well. The turbidity of the discharge water from some wells dropped quickly
below the 10 NTU limit, which meant that limited time was required to develop those wells.
Development records for each well are contained in Appendix B (Well Development Records).

3.1.3 Hydraulic Tests

Step-tests were conducted at each of the pumping wells after they were developed to collect
hydraulic properties of the aquifer prior to operating the well field. The pump intake was at

18 feet below ground surface for all the tests. Plots of the results obtained from the step-tests are
presented in Appendix C (Step-Test Plots). Pumping rates, drawdown, and calculated specific
capacity for each step test performed is presented in Table 3-2.

The specific capacities during the 3 gpm step (1% step) range from 3.75 gpm/ft (wells MOA-476,
-478, -479) to 5.0 gpm/ft (wells MOA-470, -473, and -474). Comparable specific capacities for
the 10 gpm step (2™ step) range from 2.94 gpm/ft (well MOA-478) to 6.25 gpm/ft (well MOA-
470). Specific capacities during the final step (3" step which had a pumping rate from 11 to

20 gpm) range from 1.95 gpm/ft (well MOA-478) to 5.56 gpm/ft (well MOA-474).

U.S. Department of Energy Operations and Maintenance Plan
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Table 3-2. Pumping Rates, Drawdowns, and Calculated Specific Capacities for the Shallow Aquifer

1% Step 2" Step 3" Step
Well Q S Specific Q S Specific Q s Specific
@m)| @ | @GP | @em) | @ |G| @em) |y e
MOA-470 3 0.6 5.00 10 1.6 6.25 20 4.8 4.17
MOA-471 3 0.7 4.29 10 2.1 4.76 15.5 4.7 3.30
MOA-472 3 0.7 4.29 10 2.1 4.76 15.5 4.1 3.78
MOA-473| 3 0.6 5.00 10 2.3 4.35 14 5.8 2.41
MOA-474 3 0.6 5.00 10 1.5 6.67 15 2.7 5.56
MOA-475| 3 0.7 4.29 10 2.6 3.85 125 48 2.60
MOA-476| 3 0.8 3.75 10 3.3 3.03 11 48 2.29
MOA-477 3 0.7 4.29 10 2.5 4.00 12 4.5 2.67
MOA-478 3 0.8 3.75 10 34 2.94 12.5 6.4 1.95
MOA-479| 3 0.8 3.75 10 2.9 3.45 12 5.8 2.07

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet; gpm/ft = gallons
per minute per foot.

On the basis of these results, the most productive extraction well is well MOA-474, followed
closely by well MOA-470. The least productive well among the group is well MOA-478. In
general, the wells located in the southern portion of the well field appear to be slightly more
productive compared to the wells located in the northern portion.

3.1.4 Baseline Conditions

Baseline data that can be used to evaluate the interim action’s effectiveness in reducing ammonia
concentrations in the backwater areas was collected prior to operating the system. Two rounds of
sampling and analysis were conducted.

The first round consisted of collecting ground water samples from the ten extraction wells and
from the six observation wells. A total of three to six samples were collected from each well at
approximately every 2-feet in depth across the saturated portion of the screen interval using a
peristaltic pump. Field measurements were performed for temperature, specific conductance, and
pH with a YSI 6920 instrument to profile vertical changes in water quality. Measurements were
recorded after the intake line was purged to ensure the sample was representative and after the
field parameters stabilized. Field parameters for the vertical profile sampling from the extraction
and observation wells are presented in Table 3-3 and Table 3-4, respectively.

Ground water samples collected using a peristaltic pump from the observations wells at the
approximate mid-point of the saturated portion of the screen interval were filtered and submitted
to the Environmental Science Laboratory (ESL) at Grand Junction for determination of density,
total dissolved solids, total ammonia as nitrogen, chloride, nitrate, sulfate, and uranium. These
laboratory results are presented in Table 3-5. All the data from this first sampling round was
collected July 1, 2003 after the wells were fully developed, but prior to performing the aquifer
step-tests.

Operations and Maintenance Plan U.S. Department of Energy
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Table 3-3. Baseline Vertical Profile Field Parameter Measurement Results for the Extraction Wells

Sample Static WL Screen Sample Temperature Specific
Well DatFt)a Below Interval Depth F()oc) Conductance pH
TOC (ft) (ft bgs) (ft bgs) (uS/cm)
135 15.8 20,740 6.9
15 15.7 24,630 6.88
MOA-470 7/1/03 12.78 10.3-19.7 17 157 20.010 691
19 15.7 33,800 6.94
135 15.7 19,130 6.81
15 15.9 24,210 6.89
MOA-471 7/1/03 12.90 10.3-19.7 17 15.8 29.740 6.95
19 15.6 30,660 6.97
135 15.8 20,240 6.8
15 15.7 22,910 6.87
MOA-472 7/1/03 12.91 10.3-19.7 17 156 25.640 6.89
19 15.6 26,280 6.89
13.5 16.1 17,650 6.73
15 15.8 25,080 6.84
MOA-473 7/1/03 12.92 10.3-19.7 17 159 28.490 6.83
19 15.7 29,340 6.86
135 16 18,010 6.73
15 15.9 25,560 6.88
MOA-474 7/1/03 13.24 10.3-19.7 17 158 29.140 6.91
19 15.6 30,960 6.88
135 16.1 21,430 6.8
15 16 28,030 6.8
MOA-475 7/1/03 13.31 10.3-19.7 17 158 30.190 6.88
19 15.7 33,580 6.87
14 16.2 21,450 6.75
15 16.2 27,100 6.74
MOA-476 7/1/03 13.4 10.3-19.7 17 15.9 33.940 6.81
19 16 37,260 6.89
135 16.6 19,640 6.74
15 16.4 23,720 6.79
MOA-477 7/1/03 13.22 10.3-19.7 17 16.1 29.250 6.81
19 16.3 40,320 6.79
13.5 16 18,630 6.82
155 15.8 21,610 6.87
175 16.4 25,440 6.93
MOA-478 7/1/03 13.34 9.6 -23.9 195 16.3 31.370 6.91
21.5 16.1 31,520 6.89
23.3 15.8 31,590 6.9
135 17.2 19,370 6.97
155 16 19,800 6.83
175 15.8 21,650 6.86
MOA-479 7/1/03 12.91 9.3-23.6 195 15.7 25.580 6.91
215 15.6 27,660 6.93
23.5 155 28,020 6.93

Static WL = Static Water Level below top of casing (TOC) measured on 7/1/2003. TOC elevation is 2-ft above ground
level; ft bgs = ft below ground surface.
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Table 3-4. Baseline Vertical Profile Field Parameter Results for the Observation Wells

Sample Static WL Screen Sample Temperature Specific
Well Date below TOC Interval Depth C) Conductance pH
(ft) (ft bgs) (ft bgs) (uS/cm)

16 15.9 32,930 7.07
MOA-480 7/1/03 14.68 15.5-19.8 175 15.4 33,970 7.09
19 15.5 34,110 7.08
26 18.5 34,750 7.01

MOA-481 7/1/03 14.62 25.4-29.7 27.5 17.6 34,750 7
29 17.2 34,780 7.01
56 16.6 110,100 6.92

MOA-482 7/1/03 15.73 55.4 - 59.7 57.5 16.5 110,500 6.9
59 16.4 110,200 6.9
16 16.1 25,530 7.04
MOA-483 7/1/03 15.06 15.5-19.8 17.5 15.9 28,060 6.98
19 15.8 30,660 6.96
26 16.9 35,230 7.06
MOA-484 711103 15.22 255-29.8 27.5 16.8 35,360 7.05
29 16.6 35,650 7.04
56 16.1 110,400 6.91
MOA-485 7/1/03 15.34 55.6 —59.9 57.5 16 110,700 6.91
59 16.1 111,400 6.92

Static WL = Static Water Level below top of casing (TOC) measured on 7/1/2003. TOC elevation is approximately
equal to ground level; ft bgs = ft below ground surface.

Table 3-5. Baseline Sampling Laboratory Results for the Observation Wells

Well Sample SS‘Q;%']G Density | TDS | NH3-N | Cl NO3 | SO4 U

Date (ft bgs) (g/cm3) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
MOA-480 7/1/03 17.5 1.0157 | 22,503 | 1,100 | 6,224 115 | 10,594 | 4.854
MOA-481 7/1/03 275 1.0169 | 25978 900 8,165 99 10,955 | 2.850
MOA-482 7/1/03 575 1.0556 | 85,250 800 | 47,023 | <100 | 7,224 | 0.674
MOA-483 7/1/03 17.5 1.0124 | 20,194 800 4,979 262 | 10,017 | 4.211
MOA-484 7/1/03 275 1.0173 | 26,038 900 8,139 106 | 11,085 | 4.300
MOA-485 7/1/03 575 1.0572 | 86,260 500 | 46,987 | <100 | 6,981 | 0.612

ft bgs = ft below ground surface; TDS = Total Dissolved Solids; NHz = Total Ammonia as Nitrogen; Cl = Chloride;
NOj3 = Nitrate; SO, = Sulfate, g/cm3 = gallons per cubic centimeter; uS/cm = microsiemens per centimeter;
mg/L = milligrams per liter.

Vertical profile data presented in Table 3-3 and Table 3-4 indicate that specific conductance
increases with increasing depth at each well location. This trend was expected based on previous
investigations completed at the site (DOE 2003a). In general, the specific conductance of the
ground water collected from most of the extraction wells ranges from approximately
18,000 microsiemens per centimeter (uS/cm) (at the top of the saturated zone) to 33,000 uS/cm
(at a depth of about 19 ft bgs), though, a few wells exceed the high end of this range. For
example, the specific conductance of the ground water contained within well MOA-476
increased from 33,940 uS/cm at a depth of 17 ft bgs to 37,260 uS/cm at 19 ft bgs. Well MOA-
477 showed a similar result (29,250 to 40,320 puS/cm over the same depths). Both of these wells
are located at the northern portion of the well field suggesting the salt-water interface is at a

slightly higher elevation than at the southern end.

Ammonia concentrations measured in samples collected from the observation wells range from
500 mg/L to 1,100 mg/L near the center of the well field as evidenced by the data presented in
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Table 3-5. The highest ammonia concentrations are from the water samples collected at 17.5 feet
below ground surface. Concentrations also appear to be relatively higher for the upgradient
(west) observations wells (MOA-480 -481, and —482) than for the wells located down gradient of
the extraction well field (MOA-483, -484, and —485).

The second round of sampling and analysis was conducted from July 2 through July 3, 2003
during the aquifer step-tests (Section 3.1.3). All ground water samples were collected during
these step-drawdown tests using a suction lift pump with the intake set at 18 ft bgs. Ground water
samples were collected from the extraction well discharge at the beginning and end of each test
and field measurements were performed for temperature, specific conductance, and pH with a
YSI 6920 instrument. These field parameter measurement results are presented in Table 3-6. The
ground water sample collected from each extraction well at the end of the 3 gpm step (1% step)
was filtered and submitted to the Environmental Science Laboratory (ESL) in Grand Junction,
Colorado, for determination of density, total dissolved solids, total ammonia as nitrogen,
chloride, nitrate, sulfate, and uranium. These laboratory results are presented in Table 3-7.

Results presented in Table 3-6 indicate that a measurable increase in specific conductance
typically resulted from an increase in pumping rate, although the percentage of increase was
relatively minor. On average, the specific conductance increased approximately 3,000 uS/cm
from the beginning of the 1% step to near the end of the 3" step, which represents an approximate
10 percent increase. These short-term tests, while they cannot be used to predict long-term
response to pumping the aquifer, do suggest minimal brine upconing may occur at increased
pump rates for which the system was designed (1 to 7 gpm).

3.2 Evaporation Pond Design

The evaporation pond is designed to evaporate water from the well field at an average rate of

15 gpm for 5 years. Ground water extracted from the well field is piped to a lined evaporation
pond located on top of the tailings pile for evaporation. The current configuration of the
evaporation pond is shown in Figure 3-1; the construction drawings are presented in

Attachment 1. Contaminated ground water discharges to the evaporation pond on the east side of
the pond through a perforated pipe to enhance evaporation as the water enters the pond. Ground
water collected in the pond is recirculated by spraying the water down an apron on the west slope
of the pond to enhance the solar evaporation. A 10 hp centrifugal pump located at the north end
of the pond is used to recirculate and spray the pond water down the evaporation apron. The
recirculating rate is measured with a flow meter at the centrifugal pump. The treatment capacity
may be expanded at a later date by enhancing the evaporation rate through a sprinkler system,
which would be located outside the pond on the pile. Appropriate modifications to operating
procedures outlined in this section will be made to incorporate changes if the capacity is
increased.

3.2.1 Piping

The pipeline for the interim action is grouped into three different systems consisting of (1) well
field piping, (2) the main transmission piping from the well field to the pond, and (3) piping for
the spray evaporation apron. Design characteristics for each piping system are described in the

following sections.
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Table 3-6. Results of Baseline Field Parameter Measurements on Samples Collected from Extraction Wells During the Aquifer Step-Tests

Static 1% Step" 2" Step' 3" Step

Well Test WL | Beginning of Step End of Step Beginning of Step End of Step Beginning of Step End of Step

Date | ¢ pgs)| T SC | on|J | sc T sC | T SC T SC T SC |,

°C | (uS/cm) °C | (uS/cm) °C | (uS/cm) °C | (uS/cm) °C | (uS/icm) °C | (uS/cm)

0470%| 7/2/03 | 12.83 | 18,5 | 26,320 |6.86|17.8| 27,140 |6.75|15.8| 27,060 |6.76|/15.8| 27,450 |6.75|15.4| 29,970 |6.76|15.4| 29,330 |6.76
0471°| 7/2/03 | 13.08 | 18.4 | 27,930 |6.81|18.2| 28,270 |6.79/16.1| 29,160 |6.79|16.2| 29,180 |6.72|15.7| 31,290 |6.74[15.7| 30,700 |6.63
0472°| 7/2/03 | 13.19 | 18.2 | 23,690 |6.67| 18 | 24,110 |6.66|16.2| 24,960 |6.67|16.2| 25,160 |6.59|15.8| 26,820 |6.57|15.8| 26,360 |6.54
0473°| 7/2/03 | 13.12 | 20.2 | 24,770 | 6.5 |18.6| 24,710 |6.51|15.9| 25860 |6.44|15.9| 25620 |6.43|15.5| 27,250 |6.46|15.5| 27,070 |6.45
0474%| 7/2/03 | 13.45 | 16.8 | 25,260 |6.61|16.8| 25420 |6.66|15.5| 25,390 |6.71|15.5| 25470 |6.74|15.2| 26,220 |6.77|15.2| 26,120 |6.78
0475°| 7/3/03 | 13.5 [17.33| 25,010 [6.77|17.5| 24,990 |6.77|15.6| 26,920 | 6.8 |15.8| 26,480 | 6.8 | na na na |[15.7| 26,970 | 6.8
0476'| 7/3/03 | 13.66 | 17.5 | 25110 |6.76/17.9| 25200 |6.74|15.9| 26,770 |6.77|16.1| 26,360 |6.77|16.2| 26,430 |6.81| na na na
0477°| 7/3/03 | 13.46 | 18 | 25,220 |6.73|18.9| 25,240 |6.77|16.1| 26,620 |6.72|16.2| 26,680 |6.65/15.9| 27,930 |6.7 | 16 | 27,260 |6.63
0478°| 7/3/03 | 12.84 | 18.6 | 22,510 [6.72|18.5| 23,040 |6.68|16.2| 24,500 |6.68|16.2| 24,380 |6.68|15.9| 25,110 |6.69| 16 | 25170 | 6.7
0479°| 7/3/03 | 12.67 | 18.2 | 21,350 |6.69|17.9| 22,280 |6.65|16.1| 23,460 |6.63|16.1| 23,770 |6.64|15.9| 24,640 |6.65/16.1| 24,340 |6.68

2 3 step completed at 20 gpm

3rd

3rd

Q@ - o a o T

3" step completed at 15.5 gpm
step completed at 14 gpm
3" step completed at 15 gpm
3" step completed at 12.5 gpm
step completed at 11 gpm
3" step completed at 12 gpm
1*" step conducted at 3 gpm

2" step conducted at 10 gpm

T = Temperature; SC = Specific Conductance; beginning of step data collected within first 5 min of step; end of step data collected within last 5 min of step; na =
data not available
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Table 3-7. Results of Baseline Laboratory Analysis on Samples Collected from Extraction Wells at the
end of the 3 gpm Aquifer Step-Test

well Sample | Density TDS NH3-N Cl NO3 SO4 U
Date (g/cm3) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
0470 7/2/03 1.0149 20,387 1,000 5,357 195 10,023 | 3.741
0471 7/2/03 1.0142 21,061 950 5,902 145 10,038 | 3.360
0472 7/2/03 1.0125 18,434 850 4,403 166 9,461 3.503
0473 7/2/03 1.0131 18,856 700 4,507 184 9,721 4.163
0474 7/2/03 1.0124 19,372 850 4,774 164 9,832 4.086
0475 7/3/03 1.0134 19,471 800 4,822 182 9,975 3.868
0476 7/3/03 1.0139 19,203 1,050 4,755 125 9,865 3.595
0477 7/3/03 1.0142 20,168 700 4,821 90 10,062 | 4.484
0478 7/3/03 1.0132 18,226 650 3,669 116 9,872 3.917
0479 7/3/03 1.0134 17,640 700 3,424 110 9,797 5.229
Note:  The pump intake was set at a depth of 18 ft bgs at each location.
TDS = Total Dissolved Solids; NH3 = Total Ammonia as Nitrogen; Cl = Chloride;
NOj3 = Nitrate; SO4 = Sulfate; U = Uranium; g/cm3 = grams per cubic centimeter; mg/L = milligrams per liter.

3.2.1.1 Well field piping

e Each well discharges into a 1 1/4-inch diameter Sch. 80 PVC pipe which is designed to
accept a flow of 18 gpm at 5 feet per second velocity. This pipe connects to the well field
header pipe.

e The well field header pipe is a 2 1/2 inch diameter Class 160 PVC pipe that runs parallel to
the wells and collects water from each well. The well field header pipe is designed to accept
a flow of 85 gpm at 5 feet per second velocity.

e At the end of the well field header pipe, downstream of the last well pipe tie-in, a magnetic
flow meter is located which measures instantaneous and cumulative flow from the well field.
This meter is referred to as the Badger totalizer.

e The well field header pipe ties into the main ground water transmission line downstream of
the flow meter.

e All well field piping is buried 2 feet — 6 inches below grade to prevent from freezing.
3.2.1.2 Main Ground Water Transmission Line

e The main transmission line consists of a 4-inch diameter, Class 160 PVC pipe that is
designed to allow flow of 200 gpm at 5 feet per second velocity. The greater flow for the
main transmission line as compared to the well field piping is designed to be flexible to allow
for a future expansion of the well field of up to an additional 115 gpm (200 gpm — 85 gpm).

e The transmission piping is above ground resting directly on grade and held in place by steel
stakes at 20 feet on center.

e The pipe runs up the side of the tailings pile to the top of pond berm and tees () into a 4
inch diameter perforated discharge pipe, 20 feet on each side of the transmission pipe. The
discharge pipe is perforated with % inch diameter holes at 1 foot intervals that allows the
ground water to discharge and spread across the slope of the pond providing additional
heating and evaporation from the pond liner.

e Combination air release and vacuum valves are located at high points on the transmission
line to prevent cavitation.

U.S. Department of Energy Operations and Maintenance Plan
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e Drains are located at low points on the transmission line to allow draining for winter
shutdowns or repairs if necessary.

3.2.1.3 Apron Spray Piping System

The recirculation pump piping discharges into the spray system piping.

e Directly downstream of where the 3-inch pipe for the flow meter expands to 6-inch diameter
PVC, a drain valve and flow control valve are located. The drain valve allows the entire
spray system to be drained while the flow control valve controls flow to the apron spray
system.

e The spray system supply line runs along the pond edge to the end of the apron where it
elbows and runs parallel along the top edge of the apron.

e Six spray bars are evenly spaced along the top edge of the apron and tee off of the supply
line.

e Each spray bar is 2-inch diameter Sch. 40 PVC with % inch diameter holes drilled at 1 foot
intervals.

e Each spray bar has bolted blind flanges at the ends to allow ease in removal for pipe access
for cleaning.

e The spray bars are connected to the supply line with a 2-inch diameter Sch. 40 PVC pipe
with a 2-inch butterfly valve on it. The valve allows flow control to each spray bar since
optimal operation is to have each spray bar discharge the same amount of water.

e The entire spray system supply line and spray bars are located above ground resting directly
on grade and supported in-place by metal stakes.

e 2-inch gate valves are located on the supply line at each of the six spray bar locations. These
gate valves will provide hose hookups for future spraying of the apron to clean up anticipated
residue build up.

3.2.2 Pond Construction and Capacity

The pond is constructed by a combined excavation and berm construction using a cut and fill
method. All earthen material used in the pond construction was obtained from existing material
from the top of the pile. The dimension of the pond bottom is 12 feet wide by 615 feet long and
is 11.6 feet below the top of the pond berm. The apron slopes 6 percent from the bottom of the
pond to the top of the berm. The other three sides slope up from the bottom at 3 horizontal to

1 vertical to the top of the berm.

The northwest and northeast berms are 12 feet wide to allow placement and access to the spray
system piping while the remaining berms are 8 feet wide. The east corner top of berm is widened
to 50 feet wide by 80 feet long to provide a location for the recirculation pump and pond access.
The outside slopes of the pond are at 3 horizontal to 1 vertical and tie into the existing grade.

Operations and Maintenance Plan U.S. Department of Energy
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The entire inside of the pond and the interior side slopes are covered with black 40 mil HDPE
liner that adsorbs solar radiation and thus increases the evaporation rate. The pond liner is held in
place by 50 pound sand bags while the side slopes are held down by sand filled 6-inch diameter
ballast tubes. Sand bags and ballast tubes are constructed from 45-mil SCRIM reinforced

polypropylene.

The capacity of the pond is a function of water depth. Water depth, elevation, surface area,
volume, and freeboard are summarized in Table 3-8. The capacity of the evaporation pond with
two feet of freeboard is approximately 5,000,000 gallons at a water depth of 9.6 feet. The pond
volume and surface area as a function of water depth are shown in Figure 3-2 and Figure 3-3,
respectively.

Table 3-8. Pond Elevation, Surface Area, Volume, and Freeboard as a Function of Depth

Depth Elevation (ft) Surface Area (ac) Cumulative Volume Freeboard (ft)
(ft) (gals)
0.00 4,048.4 0.0 0.0
0.50 4,048.9 0.3 38,981
1.00 4,049.4 0.5 101,189
1.50 4,049.9 0.6 186,826
2.00 4,050.4 0.7 295,892
2.50 4,050.9 0.9 429,195
3.00 4,051.4 1.0 586,735
3.50 4,051.9 1.2 767,905
4.00 4,052.4 1.3 972,909
4.50 4,052.9 1.5 1,201,543
5.00 4,053.4 1.6 1,454,011
5.50 4,053.9 1.8 1,732,331
6.00 4,054.4 2.0 2,037,312
6.50 4,054.9 2.1 2,367,943
7.00 4,055.4 2.3 2,724,024
7.50 4,055.9 2.4 3,105,755
8.00 4,056.4 2.6 3,514,954
8.50 4,056.9 2.8 3,952,026
9.00 4,057.4 2.9 4,417,980
9.60 4,058.0 3.1 5,015,015 2
10.00 4,058.4 3.3 5,435,323
10.60 4,059.0 35 6,098,606 1
U.S. Department of Energy Operations and Maintenance Plan
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Figure 3-2. Volume of the Evaporation Pond as a Function of Water Depth
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Figure 3-3. Surface Area of the Evaporation Pond as a Function of Water Depth
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3.2.3 Recirculating Pump

The recirculating pump supplies water to the apron spray piping system. The recirculation pump
consists of a 10 HP, 3-phase electric motor centrifugal pump mounted on a steel skid. Electric
pump controls are also mounted on the steel skid.

The recirculation pump suction line is mounted on a buoy that allows the pump intake to be fixed
at a depth of approximately 1 foot from the bottom of the buoy. The buoy is constructed of 8-
inch diameter Sch. 40 PVC banded together with galvanized metal strapping. A 4-inch diameter
aluminum foot valve attached to the suction intake maintains water and prime in the pump. A 24-
inch diameter intake cage constructed of perforated HDPE with an HDPE solid bottom allows
the cage to rest directly on the pond bottom when the pond water level is 2-feet or less in depth.
The perforations allow water inflow, but keep large matter away from the suction intake.

The suction line is connected to the recirculation pump by a 4-inch diameter rubber water suction
hose, which is designed to be flexible as the pond water levels rise and drop. The recirculation
pump discharges into a 3 inch black rubber discharge hose which is connected to the
recirculation piping. All connections to the pump and to the suction end buoy are equipped with
cam-lock quick disconnects to allow ease in removal and replacement for maintenance.

The discharge hose connects to a 3 inch diameter Sch. 80 PVC pipe which has a 3 inch magnetic
flow meter and pressure gauge located on it. The meter measures instantaneous flow rate and
cumulative volume from the pump while the pressure gauge measures water pressure. These are
used to control flow through the system and to monitor pump performance. Downstream of the
flow meter the piping expands to the 6-inch diameter Sch. 40 PVC spray system supply line.

U.S. Department of Energy Operations and Maintenance Plan
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4.0 Operation Requirements

4.1 Inspection Days

Routine inspections shall be conducted two times each week (Monday and Thursday). As the
system becomes more understood and reliable, routine inspections may be conducted less
frequently, as established by the Ground Water Manager. Conversely, inspections may be
required more frequently depending on the specific objectives of a particular hydrologic test that
may be performed as part of an observational approach to optimize the system design and
effectiveness.

If a holiday occurs on a Monday, the routine inspection shall take place on the first business day
after the holiday. If a holiday occurs on a Thursday, the routine inspection shall take place on the
first business day prior to the holiday. Inclement weather conditions, such as heavy rain or snow,
may infrequently delay an inspection. If the weather conditions deteriorate to the point that
fieldwork is neither safe nor practical during a scheduled inspection, the inspection shall be
conducted on the first unaffected following business day.

4.2 Pond Levels

Utah Water Quality rules require wastewater disposal ponds to maintain a minimum freeboard to
prevent overtopping and related spills or dike failure [see UAC R317-3-10.3(C)]. A 3-foot
freeboard is required for disposal ponds that manage more than 35 gpm. A 2-foot freeboard is
required for ponds that manage less than 35 gpm. Operation of the interim action pond is
intended to be consistent with these parameters.

4.3 Treatment Rates

The current configuration of the pump and treat system is designed to treat contaminated ground
water at an annual average rate of 15 gpm with higher rates in the summer during periods of
greater evaporation capacity and to be shut off in the winter when the pond reaches a water depth
of approximately 4-feet during periods of minimal to no evaporation. However, during
operations in 2003 the well field was operated at rates up to 30 gpm before shutting the system
off on December 27 when the pond level reached a depth of approximately 8.1 feet. This depth
represents the starting conditions for 2004. Flow rates less than 15 gpm will be required in 2004
to reduce the depth of water in the pond before the system can be operated at higher rates, unless
additional evaporative capacity can be added to the system.

The projected pumping rates by month for 2004 is presented in Table 4-1 and provides initial
operating flow rates for the well field for routine operations. These initial well field operating
flow rates will be modified as experience with the system is gained or modified based on specific
objectives of a particular test that may be performed as part of the observational approach to
optimize the system design and effectiveness. The flow rates may also be increased in 2004 if the
evaporative capacity of the pond is enhanced by construction of a sprinkler system.

U.S. Department of Energy Operations and Maintenance Plan
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Table 4-1. Initial Operating Conditions for the Interim Action in 2004

. Proje_cted Projected
Month Pumping Rate (gpm) Evaporation Rate Pond Depth (ft)
(gpm)

January 0 1.9 8.1%
February 0 34 8.0
March 10 5.8 8.4
April 10 8.8 8.5
May 10 11.9 8.5
June 10 14.8 8.3
July 10 15.5 8.0
August 10 13.5 8.0
September 10 9.9 8.1
October 10 6.0 8.4
November 0 3.1 8.3
December 0 1.8 8.3

% Depth of water remaining in pond when operations were shut off for the winter on December 27, 2003

4.4 Personnel and Equipment

Only one Operator is required to conduct each inspection. The Operator will perform
miscellaneous minor repairs. Major repairs to the system will be made by subcontractors who
will furnish their own appropriate equipment and tools. The Operator will be supplied with a
cellular telephone or a two-way radio for safety and emergency.

Equipment and material cutsheets are provided in Appendix D.

4.5 Environmental Compliance

Additional information (from that given in this section) on environmental compliance, waste
management, and emergency response is in the Moab HSP (DOE 2003b).

Extraction well and spray pumps require periodic repair or replacement. When the Operator
removes a pump from an extraction well or the spray pump from the evaporation pond, the Moab
RCT (Site Safety Coordinator) shall perform a radiological survey (both interior and exterior, as
appropriate) and document the free release of the pump prior to release from the site.

Low volumes of waste water will be generated from sampling and well maintenance activities in
the well field. Low volumes of purge water from sampling and well maintenance will be
managed by spreading the ground water evenly on the ground surface in a circle around the well.
If 30 gallons or less of purge water are generated, the water will be dispersed in a circle with a
radius of at least 2 feet. If greater than 30 gallons of purge water are generated, the water will be
dispersed in a circle with a radius of at least 15 feet. This will prevent ground water contaminants
from accumulating to unacceptable levels in soils that are not contaminated.

Aquifer testing generates relatively large volumes of waste water. Ground water effluent from
aquifer testing activities at the extraction well field will be managed by piping the ground water
to a controlled area on the site and then discharging the ground water on the surface to areas that

Operations and Maintenance Plan U.S. Department of Energy
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are surface contaminated. Waste water will not be dispersed onto surface areas that will enable
the water to flow into Moab Wash or the Colorado River.

4.6 Health and Safety

Additional information (from that given in this plan) on health and safety, and emergency
response is in the Moab HSP (DOE 2003b). The site-specific HSP has been prepared for the
Moab Project in accordance with the requirements of 29 CFR 1910.120. All operations,
inspections, maintenance, and monitoring for the ground water interim action will be performed
according to the site-specific health and safety requirements developed for this task

(DOE 2003b).

4.7 Quality Assurance

All personnel that will conduct operations, monitoring, and maintenance of the ground water
remediation system are required to read and understand these procedures and sign a copy of the
“Statement of Understanding” (Appendix D), of these procedures.

4.8 Training

Operations, maintenance, and performance monitoring training will be performed on site by
qualified individuals familiar with these procedures and are competent according to
Occupational Safety and Health Administration (OSHA) requirements to perform the work.
Additional training, such as site safety briefing, job safety hazards, and hazard communication
briefing are specified in the Moab HSP.

U.S. Department of Energy Operations and Maintenance Plan
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5.0 Operating and Maintenance Procedures

The purpose of this section is to establish the procedures for operating the pumps and spray
system that comprise the ground water Interim Action system at the Moab site. These procedures
when correctly carried out prevent accidents and injuries; ensure proper operation and record
keeping of the pump and treat system. On-site personnel will inspect and ensure the system is
functioning correctly and that appropriate maintenance and repairs are made.

5.1 General

The pumps for the well field and spray system for the evaporation pond operate continuously. If
an extraction pump is not operating and the well is not in a recovery mode between pumping
cycles, there is a problem with the system and it should be shutdown according to the procedure
in Section 5.2.1.3. The Operator is authorized to shutdown and/or start pumps or systems to
perform a pump filter change out according to Section 5.2.1.2, if the Site Manager has directed
maintenance or repair work, or an emergency requires a shutdown. The Moab Ground Water
Manager will direct all other start-ups, shutdowns, or changes in operating conditions based on
specific project objectives.

Emergency shutdowns require immediate notification according to the Moab HSP (DOE 2003b).
Examples of emergencies are accident, vandalism, severe weather damage, or system component
failure. If there is any question or doubt as to whether to initiate a shutdown or the procedure to
effect a shutdown of the entire system or an individual pump or system, contact the Ground
Water Manager, Site Manager, or Project Engineer at the telephone numbers provided for
selected Stoller personnel in Table 2-1.

5.2 Well Field Procedures

5.2.1 Well Pumps
5.2.1.1 Start Up

The extraction well pumps should be started against a slight head. The discharge valve should be
closed one-third (Y5). The main power switch at the power pole is switched on. The breaker box
in the electrical panel board should be opened to ensure all the required breakers are at the on
position. Individual pumps can be switched on at the switch panel. Each pump switch is labeled
after the well number the pump is installed in (i.e., MOA-470 to —479). As each pump is
switched on its pressure gauge and flow meter are monitored. The discharge valve to the header
manifold is adjusted to allow the maximum flow that provides steady operation. Typically the
pressure at each well is approximately 100 to 140 psi. The flow rate is adjusted between 1 to

7 gpm depending upon specific operating requirements provided by the Moab Ground Water
Manager at the time. Steady operation is indicated if the pump runs quietly without surging or
cutting out. Once each pump operation steadies down the flow rate and pressure should be
logged.
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5.2.1.2 Normal Operation

The pumps will normally run continuously with out any adjustment required. However if there
are signs of surging the discharge valve may need to be closed more. If the flow rate falls off the
discharge valve should be opened until surging occurs at which point it should be closed slightly
until steady operation is achieved. If the pump shuts down wait until it restarts automatically
after 15-minutes and then adjust the discharge valve to get steady operation.

If the flow drops off more than 1 gpm and opening the discharge valve does not improve it then
the filter is blocked and needs to be cleared. The valve on top of the filter should be opened
slowly and sediment flushed out. CAUTION! Pressure should be released slowly. WEAR A
FACE SHIELD. Avoid getting sprayed in the face. If after flushing the filter the flow does not
recover then the filter needs cleaning.

Cleaning the Filter

The pump must be shut down and the discharge valve closed. The filter relief valve is opened to
relieve the residual pressure. The filter housing can then be unscrewed and the filter removed for
cleaning. After cleaning and replacing the filter, the pump should be started up according to
Section 5.2.1.1.

Pump Failure

If a pump shuts down and fails to restart after 15 minutes the breaker should be checked. If the
breaker is still in the on position or if it shuts off again immediately, the breaker should be
switched permanently off and the Site Manager informed.

5.2.1.3 Shut Down

The pumps can be shut down by switching them off at the switch panel. The discharge valve
should be closed as a precaution in case the check valve at the header bypasses. If the main
header leading to the pond is shutdown during freezing conditions it should be drained at the
valve just down stream from the totalizer (Badger meter) and at the low point on the line before
it goes up the side of the tailings pile. Also, the individual well pump discharge lines should be
drained during freezing conditions.

5.2.2 Well Development

An extraction well may lose efficiency after a period of time. Increased drawdown and pump
shut down are indications that a well may need to be redeveloped. When the extraction wells
were first installed, less than 1 ft of drawdown was measured while pumping 3 gpm at each
location. After five months of pumping, the majority of the extraction wells were experiencing
over 2 ft of drawdown with a pumping rate of 2 gpm. While there was a significant drop in the
river stage (which controls the saturated thickness), which may explain some of the reduced well
performance, the increase in drawdown is largely a result of a decrease in well efficiency.

In order to increase and maintain well efficiency, additional well development will be required.
Prior to the startup of the extraction well field after the winter shutdown, each extraction well
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will be developed using surging, high velocity jetting, and air lift development techniques.
During development, chemicals specially designed to increase well efficiency may be used to
control mineral buildup on the screen (acids), reduce biological growth inside the well sumps
(bioacid dispersants), and remove clay from the sand pack (clay dispersants). Well performance
will dictate when additional well development is necessary.

5.3 Evaporation Pond Procedures

5.3.1 Spray Pump

5.3.1.1 Start Up

There must be at least 2 feet of water in the pond before start up of the spray system.

Open all the 2-inch spray header valves and close the drain valves. The spray pump must be
primed before attempting to start it. This can be accomplished by removing the 1-inch plug on
top of the pump and adding water till the pump and suction pipe are full. The discharge valve
should be % closed. The pump is then started by holding in the start button and turning the
switch to manual. Once the pump starts pumping the discharge valve can be slowly opened until
the pressure gauge reads 10 psi. The individual spray header valves should then be adjusted so
that all the sprays are operating. The header valves nearest the pump would be partly closed
while the valves furthest away would be wide open. By adequate adjustment an even flow of
water emanating from the sprays can be achieved thus enhancing the evaporation rate.

5.3.1.2 Normal Operation

Adjustments to the amount of water being pumped should only be made if the pond level is
getting too low or too high. If the water level in the pond decreases to less than 2-feet in depth,
then the recirculating spray pump will cavitate due to the increased suction. Thus, the spray
pump should be turned off until the pond level rises to operating levels. To maintain the water
level above the 2-foot depth, the flow rate from the well field may need to be increased or the
spray pump rate decreased.

If the influent rate of contaminated ground water from the well field is greater than the
evaporation rate, then the pond could overfill its capacity or exceed the minimum freeboard
(Section 4.2). Thus, the flow rate from the well field should be reduced. Alternatively, it may be
possible to lower the water level in the pond by increasing the spray pump rate. In all cases, a
minimum of 3-foot of freeboard is required when the system is operating at greater than 35 gpm
from the well field and a minimum of 2-foot of freeboard is required when the system is
operating at less than 35 gpm from the well field.

5.3.1.3 Shut Down
The spray system is shut down simply by turning off the spray water recirculation pump. If this

occurs during freezing conditions then the pump and lines should be drained by opening all the
drain valves.
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5.4 Winterization

The well field and spray pumps will have to be shut down during times of extremely low
temperatures in order to protect the system from damage due to freezing. Such conditions are
normally encountered during December and January. Also, if the weather forecast indicates
temperatures below freezing during the day as well as night or that night time temperatures will
fall below 20 degrees Fahrenheit then winterization precautions need to be put into effect. The
lines will have to be drained using the drain valves on the main header leading to the pond and at
the individual well pumps. Also, the spray header drain valves need to be opened. The spray
pump should also be drained.

5.5 Safety

The well pumps are powered by a 110-volt single-phase supply. The spray water recirculation
pump is supplied by 440 volt three phase current. Lock out / Tag out procedures must be
followed any time the pumps are being worked on.

Valves closed against lines under pressure should be tagged shut.

The Moab RCT (Radiological Control Technician) should perform a radiation survey anytime a
pump is removed for maintenance or replacement to check for contamination (see Section 4.5).
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6.0 Performance Monitoring and Record Keeping

Monitoring data collected during operations of the interim action will be used to evaluate the
performance of the system. Water level and water quality measurements will be performed at the
evaporation pond, the well field, and at one surface water location. Ten extraction wells, six
observation wells, and selected existing monitor wells will be included as performance wells.
Flow rates, cumulative volumes, and pressures will be recorded.

The Operator is responsible for completing the interim action worksheets (Appendix F) of these
procedures as a record of inspection, maintenance, sampling, and operations of the pump and
treat system. These worksheets shall be faxed on the day it is completed to the Contractor to the
attention of Kym Bevan at fax number (970) 248-7636, office telephone number (970) 248-6743.

A schedule for monitoring the operating parameters of the interim action is summarized in
Table 6-1. A schedule for sampling and analysis of water samples collected from wells, at the
surface water location, and from the evaporation pond is summarized in Table 6-2. The
schedules presented in Table 6-1 and Table 6-2 will be reevaluated after data history is
established. Descriptions of the data collection requirements for each parameter are provided in
the sections below.

6.1 Water Levels

One objective of the extraction system is to manipulate the ground water gradient to minimize
the discharge of contaminated water to the river. The hydraulic effect of this will be verified by
measuring water depths at all the extraction wells, all the observation wells, and at two existing
monitor wells. The depth of water in the evaporation pond will be monitored to evaluate the
evaporation rate and to monitor the freeboard. Water level measurements will be collected
according to the schedule provided in Table 6-1.

Depth to ground water for the wells are measured manually with an electronic tape from the top
of casing. Total depth of the water in the evaporation pond is measured directly from a scale on
the staff gage. Additional requirements for specific locations requiring water depth
measurements are listed in Table 6-3. Locations are shown in Figure 6-1. A worksheet to record
the water levels is provided in Appendix F. Water levels measured for the wells will be recorded
to the nearest 0.01-foot. Water levels measured at the staff gage will be recorded to the nearest
0.25-foot.

6.2 Flow, Volume, and Pressure Measurements

Flow rate, volume, and pressure measurements to monitor the performance of the well field will
be recorded manually according to the schedule in Table 6-1. Measurements in the well field will
be collected at meters installed at each individual extraction well and at the totalizer (Badger
meter) that measures combined effluent from all the extraction wells. Flow rate and pressure
measurements will be collected at the evaporation pond recirculating spray pump. A worksheet
to record the measurement is provided in Appendix F. Measurement locations referenced in
Appendix F are illustrated in Figure 6-1.
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Table 6-1. Interim Action Data Collection Schedule for Operating Parameters

Pre-startup Startup Operations
Location (March 2004) (March 2004) (2004)
Water Flow Water Flow Water Flow
Volume | Pressure Volume | Pressure Volume | Pressure
Level Rate Level Rate Level Rate
Extraction Qne Qne One time One time Qne Qne One time One time Twice Twice Twice per | Twice per
time time time time per per
Wells event event event event week week
event event event event week week
Observation One One Twice
time NA NA NA time NA NA NA per NA NA NA
Wells
event event week
Monitor One One Twice
time NA NA NA time NA NA NA per NA NA NA
Wells
event event week
Evaporation Qne One One One time Twice Twice Twice per
P time NA NA NA time time NA per per NA P
Pond a event week
event event event week week
NA; not applicable
2 Approximately 8-feet of water remaining in pond when operations were shut off for the winter on December 27, 2003
Table 6-2. Interim Action Data Collection Schedule for Water Sampling and Analysis
Pre-startup Startup Operations
Location (March 2004) (March 2004) (2004)
Field Laboratory Field Laboratory Field Laboratory
Parameters Analysis Parameters Analysis Parameters Analysis
Extraction Wells One time event One time event One time event | One time event | Twice per week | Monthly
Observation Wells | One time event One time event One time event | One time event | Monthly Monthly
Monitor Wells One time event One time event One time event | One time event | Monthly Monthly
River One time event One time event One time event | One time event | Monthly Monthly
Evaporation Pond One time event® | One time event 2 One time event | One time event | Twice per week | Monthly

8 Approximately 8-feet of water remaining in pond when operations were shut off for the winter on December 27, 2003
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Table 6-3. Water Level Measurement Locations and Requirements

Location

ID

Purpose

Frequency

Extraction well

MOA-470 through -479

Monitor drawdown

Before extraction pump is turned on and two
times a week. When flow rates are changed.

Observation well

MOA-480 through -485

Monitor capture zone

Before extraction pumps are turned on and
two times a week. When flow rates are
changed.

Monitor well

MOA-403 and -407

Monitor baseline

Before well field pumps are turned on and two
times a week. When flow rates are changed.

Evaporation pond

Staff gage

Monitor pond volume
and freeboard

Before well field pumps are turned on and two
times a week. When flow rates are changed.

6.3 Field Parameters

Field measurements of temperature, specific conductance, and pH performed on ground water
samples collected from the effluent at each extraction well, at the surface water location, and on
samples collected from the evaporation pond water will be performed according to the schedule
presented in Table 6-2. Specific locations at the well field and the evaporation pond are provided
on a worksheet in Appendix F to record the field parameter measurements. A worksheet to
record the calibration of the YSI specific conductance probe used to perform the measurements
is provided in Appendix F. Measurement locations referenced in Appendix F are illustrated in

Figure 6-1.

6.4 Laboratory Sampling and Analysis

Filtered water samples will be collected from the extraction wells, observation wells, two
existing monitor wells, one surface water location, and from the evaporation pond according to
the schedule presented in Table 6-2. Specific locations to be sampled are listed in Table 6-4.
Water Sample Locations for Laboratory Analysis and shown in Figure 6-1. Interim Action

Sampling and Analysis Worksheets are presented in Appendix G.

Table 6-4. Water Sample Locations for Laboratory Analysis

Location

ID

Purpose

Frequency

Extraction well

MOA-470 through -479

Monitor changes in plume
concentrations and
upcoming.

Before and after well field pumps are
turned on at startup and monthly
thereafter.

Observation well

MOA-480 through -485

Monitor changes in plume
concentrations and
upcoming.

Before and after well field pumps are
turned on at startup and monthly
thereafter.

Monitor reduction of plume

Before and after well field pumps are

field at river.

Monitor well MOA-403 and -407 concentrations downgradient | turned on at startup and monthly
of well field near river. thereafter.
Monitor changes in water Before and after well field pumps are
River MOA-216 guality downgradient of well turned on at startup and monthly

thereafter.

Evaporation pond

Inlet and discharge pipe
from recirculating pump

Monitor changes in pond
concentrations.

Before and after well field pumps are
turned on at startup and monthly
thereafter.
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Figure 6-1. Sample and Measurement Locations
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Water samples will be submitted to a commercial laboratory for analyses of the constituents
listed in Table 6-5. More extensive sampling may also be conducted on an as needed basis at
selected locations in the system or at new monitoring locations established at a later date to
monitor the effectiveness of the interim action.

Table 6-5. Analytes and Methods for Ground Water and Evaporation Pond Samples

Sample . Detection Line Item Code
Analyte Container Preservation EPA Method Limit (LIC)
Ammonia- N 125 mL poly HNOs3, pH < 2 350.3 0.1 mg/L WCH-A-006
Chloride 300 0.5 mg/L WCH-A-011
500 mL poly Cool, 4° C
Sulfate 300 5 mg/L WCH-A-036
TDS 125 mL poly Cool, 4° C 160.1 10 mg/L WCH-A-033
Uranium 500 mL poly HNOg3, pH <2 GJO-1 0.1 pg/L GJO-1

6.4.1 Sampling Procedures

Water sampling will be performed in accordance with the Sampling and Analysis Plan for the
UMTRA Ground Water Project (DOE 2002) and the Grand Junction Office Environmental
Procedures Catalog (GJO 6). Deviations from these procedures will be noted in a field variance
log with an explanation and a description of its possible impacts on data quality. The following
specific procedures from the Environmental Procedures Catalog will be used for water sampling:

e GT-1(P), “Standard Practice for Field Documentation Processes.”
e GT-2(P), “Standard Practice for Sample Labeling.”

e  GT-3(P), “Standard Practice for Chain-of-Sample-Custody and Physical Security of
Samples.”

e LQ-2(T), “Standard Test Method for the Measurement of Water Levels in Ground Water
Monitoring Wells.”

e LQ-3(P), “Standard Practice for Purging Monitoring Wells.”
e LQ-4(T), “Standard Test Method for the Field Measurement of pH.”
e LQ-5(T), “Standard Test Method for the Field Measurement of Specific Conductance.”

e LQ-6(T), “Standard Test Method for the Field Measurement of the Oxidation-Reduction
Potential (Eh).”

e LQ-7(T), “Standard Test Method for the Field Measurement of Alkalinity.”

o LQ-8(T), “Standard Test Method for the Field Measurement of Temperature.”

e LQ-9(T), “Standard Test Method for the Field Measurement of Dissolved Oxygen.”
e LQ-10(P), “Standard Practice for the Use of a Flow Cell for Field Measurements.”
e LQ-24(T), “Standard Test Method for Turbidity in Water.”

e LQ-11(P), “Standard Practice for the Sampling of Liquids.”

e LQ-12(P), “Standard Practice for the Collection, Filtration, and Preservation of Liquid
Samples.”
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e LQ-19(P), “Standard Practice for the Inspection and Maintenance of Ground water
Monitoring Wells.”

6.4.2 Sample Quality Assurance and Control

The objective of sample quality assurance and control measures is to provide systematic control
of the tasks so as to maximize accuracy, precision, comparability, and completeness. All
procedures will be checked for accuracy through internal laboratory quality control checks such
as the analysis of blind duplicates, splits, and known standards. A minimum of 10 percent of the
samples submitted for laboratory analysis will be field quality-control samples. Field quality
control samples may include equipment rinsate blanks, check samples, trip blanks, and
duplicates. These samples will be submitted for the same analyses as the other field samples.
Analytical methods to be used for the water samples are summarized in Table 6-4. Sample
preservation will consist of storing the samples in a cooler with ice during field sampling, sample
packaging, and shipping.

To maintain evidence of authenticity, the samples collected must be properly identified and
easily discernible from other like samples. A label will be attached to the sample container
specifying the sample identification number, location, date collected, time collected, and the
sampler’s name.

Water samples will be kept under custody from the time of collection to the time of analysis.
Chain-of-custody records will be used to list all transfers in the possession of the samples. The
chain-of-custody form will show that the sample was in constant custody between collection and
analysis. While the samples are in shipment to the analytical laboratory, custody seals will be
placed over the cooler opening to ensure that the integrity of the samples have not been
compromised. The receiving laboratory must examine the seals on arrival and document that the
seals are intact. Upon opening the container, the receiving laboratory will note the condition of
the sample container (e.g. broken bottles, leaking bottles, etc.).

All sample shipments will be made in compliance with Department of Transportation regulations
(49 CFR 171-179) governing shipment of hazardous materials and substances. These regulations
govern the packaging, documentation, and shipping of hazardous material, substances, and
waste. Special care will be taken to ensure the integrity of the sample through proper packaging
and shipping. To determine the proper identification of a hazardous sample, field personnel will
review field measurements data and field notes for relevant information concerning the sample
material in a container. This information will include field radiological scans and any other
information that might be useful in classifying the sample for shipment. If a sample is known or
suspected to contain a specific hazardous material, the sampler will note its presence on the
sample label. This information is important to the receiving laboratory to determine the proper
handling of the sample prior to its analysis.
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MOAO01-0470

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

WELL NUMBER _ 0470

SURFACE CASING:

WELL INSTALLATION

INTERVAL (FT)

NORTH COORD. (FT)_6663337.05 DATE DRILLED _ 06/25/2003

EAST COORD. (FT)_2185988.21 SURFACE ELEV. { FT NGVD) 3966.56
HOLE DEPTH (FT) _ 22.00 TOP OF CASING (FT) _ 3966.41

WELL DEPTH (FT)_21.30 MEAS. PT. ELEV. (FT)_ 3966.41

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

BLANK CASING:  4in. PVC Sch 40 015 to 103  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4in. 0.01 Slotted PVC 10.3 to 19.7 SAMPLING METHOD CYCLONE
SUMP/END CAP: 4in. PVYC Sch 40 19.7 to 21.3 DATE DEVELOPED 06/26/2003
SURFACE SEAL: WATER LEVEL (FT BGS) 12.0 on 06/25/2003
GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 220
~| Bl_w| g o
|:E 6 - 5 = E W = I
& o ﬂ = 9 =) T E WELL DIAGRAM '}( o] LITHOLOGIC DESCRIPTION
0o E W | mQ = E o~
1l 0-4.0 ft. SANDY SILT (ML-SP); strong brown (7.5YR 4/6). 40%
B iyl sand, fine grained, 60% silt/clay, moist.
3965
[ | Bentonite
| A il Fellets
1l 4.0-12.0ft. SILTY SAND (SM); reddish brown (5YR 4/4), 25% silt,
L5 ~10% clay, 65% fine sand, moist.
3960 —
i ] il PVC Sch
L o 40
10— | | |
A — 1640
| i —. %— Silica
39554 i Sand
i ] Al — 12.0-13.0 ft. CLAY (CL); reddish gray (5¥R 5/2), medium stiff,
B iyl — slightly mottled, moist.
| — 13.0-16.0 ft. SAND (SP); reddish brown (5YR 5/2), fine to coarse
B gl — grained with ~10% fine gravel, rounded, wet.
N — 0.010"
—15— — Slotted
- E PVC e
i | 3050 — o 3N 16.0-21.0 ft. GRAVELLY SAND (SP-GP); brown (7.5YR 4/4), 10%
B g — Sl siltfelay, 20% gravel/cobbles fine to coarse, subrounded to well
N — 2 Dj rounded - cobbles are well rounded, 70% fine to coarse sand, wet.
L= — 1 ) ‘_'. ¥y b
- — Lo s S
B o | i s Q @
—20— Sump/End a &O
B _ 7 Cap S
e L OW&L?J 21.0-22.0 ft. CLAYEY SILTY GRAVEL (GM); brown (7.5YR 4/3),
| N : o 30% silt/clay, 20% fine to medium grained sand, 50% fine to coarse
a| gravel, rounded to well rounded, trace of well rounded cobbles, wet.
| N Total Depth 22.0 ft.

Stoﬂer— GJO .
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MOAO01-0471

PROJECT MOAB

NORTH COORD. (FT)_6663361.48 DATE DRILLED _ 06/25/2003

LOCATION _Moab, UT

EAST COORD. (FT)_ 2185991.55 SURFACE ELEV. ( FT NGVD) 3966.59

SURFACE SEAL:

SITE _ MOAB HOLE DEPTH (FT) _22.00 TOP OF CASING (FT) _3966.62
WELL NUMBER _ 0471 WELL DEPTH (FT) 21.30 MEAS. PT. ELEV. (FT) 3966.62
SLOT SIZE {IN} _ 0.010
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 9.0/ /6.0
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -003 to 103  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4 in. 0.01 Slotted PVC 103 to 197  SAMPLING METHOD CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 197 to 213 DATE DEVELOPED 06/26/2003

WATER LEVEL (FT BGS) 12.0 on 06/25/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 22.0
|:I—: 6 - 5 ; E L = E (4]
& om 5 = 9 =) T = WELL DIAGRAM & O LITHOLOGIC DESCRIPTION
o E W | mQ = é o~
=8 1%8] 3 S :
i 0-4.0 ft. SANDY SILT (ML-SP); strong brown (7.5YR 4/6). 40%
B 4 sand, fine grained, 60% silt/clay, moist.
3965 —|
[ b Bentonite
| A b Pellets
i 4.0-12.0 ft. SILTY SAND (SM); reddish brown (5YR 4/4), 25% silt,
5 — ~10% clay, 65% fine sand, moist.
3960 —|
i ] | PVC Sch
5 o 40
—10— | |
7 —] 1640
- — E ~— Silica
3955 — s 2 Sand
i i i — 12.0-13.0 ft. CLAY (CL); reddish gray (5YR 5/2), medium stiff,
| N i slightly mottled, moist.
B — 13.0-16.0 ft. SAND (SP}; reddish brown (5%YR 5/2), fine to coarse
B Al — grained with ~10% fine gravel, rounded, wet.
_ | 0.010"
—15— — Slotted
. = PVC Stk
i i 3050 — o 2N 16.0-21.0 . GRAVELLY SAND (SP-GP); brown (7. 5YR 4/4), 10%
B l t S silt/clay, 20% gravel/cobbles fine to coarse, subrounded to well
_ —] b OJ .| rounded - cobbles are well rounded, 70% fine to coarse sand, wet.
B | — RN
| — B
R = o 00
—20— SumpfEnd u _B,o'
B 8l N Cap c
1555 L b H\Hﬁﬂ 21.0-22.0ft. CLAYEY SILTY GRAVEL (GM); brown (7.5YR 4/3),
| - N o) 30% silt/clay, 20% fine to medium grained sand, 50% fine to coarse
B gravel, rounded to well rounded, trace of well rounded cobbles, wet.
B N Total Depth 22.0 ft.

Sto[le?— GJO u
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MOAO01-0472

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

WELL NUMBER _ 0472

SURFACE CASING:

SURFACE SEAL:

WELL INSTALLATION

BLANK CASING: 4 in. PVC Sch 40 -0.06
WELL SCREEN: 4in. 0.01 Slotted PVC 10.3
SUMP/END CAP: 4 in. PVC Sch 40 19.7

INTERVAL (FT)

NORTH COORD. (FT) 6663386.00 DATE DRILLED _ 06/24/2003

EAST COORD. (FT)_2185995.11 SURFACE ELEV. { FT NGVD)_3966.62
HOLE DEPTH (FT) _ 22.00 TOP OF CASING (FT) _ 3966.68

WELL DEPTH (FT)_ 21.30 MEAS. PT. ELEV. (FT) _ 3966.68

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

to 103 DRILLING METHOD AIR HAMMER PERCUSSION
to 197 SAMPLING METHOD CYCLONE
to 213 DATE DEVELOPED _ 06/26/2003

WATER LEVEL (FT BGS) _12.0 on 06/24/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 220
|:I—: 6 == 5 g E L = E (U]
& o ﬂ = 9 5 a = WELL DIAGRAM '}( o] LITHOLOGIC DESCRIPTION
o E W | mQ = é o~
E%E|%) 4 5 w
| 04.0f. SANDY SILT (ML-SP); reddish brown (5YR 4/4), 40%
B iyl i | sand, fine grained, 60% silt/clay, moist.
| | 3985
[ | Bentonite
B yl i Pellets
“I1 4.0-10.0 ft. SILTY SAND (SM); dark reddish brown (5YR 3/4), 40%
L5 hi | silt, ~50% fine sand, ~10 % clay (stiff), slightly mottled, moist.
| | 3960
i ] Nl PVC Sch
L. o 40
107 i 1640 10.0-16.0 ft. SAND (SP); reddish brown (5YR 4/4), fine to coarse
| yl B " e— Silica grained with sand, ~10% fine gravel, subrounded to rounded, wet.
|| 3955 =2 Sand
gl .E o010
15— — Slotted
- — PVC Eave
i ] — o AN 16.0-21.0 ft. GRAVELLY SAND (SP-GP); brown (7.5YR 4/4), 10%
| | 3980 — oo siltfclay, 20% fine to coarse gravelicobbles, subrounded to well
Nl — ) [}j ¢ rounded - cobbles are well rounded, 70% fine to coarse sand, wet.
L= — ] ) ‘_'. ¥y b
il — o b
] = @O
—20— Sump/End a & 2
| il b Cap S R
L OW&H 21.0-22.0ft. CLAYEY SILTY GRAVEL (GM); brown (7.5YR 4/3),
L, | oEhb ol 30% silticlay, 20% fine to medium grained sand, 50% fine to coarse
il gravel, rounded to well rounded, trace of well rounded cobbles, wet.
L, N Total Depth 22.0 ft.
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MOAO01-0473

PROJECT MOAB

NORTH COORD. (FT)_6663411.34 DATE DRILLED _ 06/24/2003

LOCATION _ Moab, UT

SITE

EAST COORD. (FT)_ 2185999.02 SURFACE ELEV. ( FT NGVD) 3966.67

MOAB

HOLE DEPTH (FT) _ 23.00 TOP OF CASING (FT) _3966.74

WELL NUMBER _ 0473

SURFACE CASING:

WELL DEPTH (FT)_21.30 MEAS. PT. ELEV. (FT) _ 3966.74

BLANK CASING:
WELL SCREEN:

SUMP/END CAP:
SURFACE SEAL:

WELL INSTALLATION

SLOTSIZE(IN)  0.010
INTERVAL (FT) BIT SIZE(S) (IN) 9.0/ /6.0

4 in. PVC Sch 40 007 to 103 DRILLING METHOD AIR HAMMER PERCUSSION
4in. 0.01 Slotted PVC 103 to 197  SAMPLINGMETHOD _CYCLONE
4 in. PVC Sch 40 197 to 213 DATE DEVELOPED _ 06/26/2003

WATER LEVEL (FT BGS) 12.0 on 06/24/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 23.0
=312 1z2| § |& ¢
= ] T
& @ | W 2 9 % a E WELL DIAGRAM % 8 LITHOLOGIC DESCRIPTION
oL |k @8 2 |8 i
o i T ;
| 0-8.0ft. SANDY SILT (ML-SP); dark yellowish brown (10YR 4/4),
B _ n 30% fine sand, 70% silt/clay, moist.
| | 2eE5
[ 7 Bentonite
| | i Pellets
L5 n
i I .f-: 6.0-10.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4), 20% clay
i _| 3980 (stiff), 10% fine sand, 70% silt, moist.
i | i PYC Sch
B ” 40
107 — 1640 ¥ o1 10.0-16.0 ft. SAND (SP); reddish brown (5YR 5/4), fine to coarse
- . ] — . Silica S grained, clean, wet.
|| sess ¥ Band :
N — 0.010"
15— — Slotted
4 | — PYVC : o
i N — o 2 W) 16.0-22.0 ft. GRAVELLY SAND (SP-GP); brown (7 5YR 4/4), 20%
i | 9990 — S o] gravel, 80% fine to medium grained sand, trace of subangular
| — UO) -] cobbles, fine to coarse gravel, wet.
- - | = )D L)
-1 = oy
—20— Sump/End | 0. B.o. :
| gl 1 Cap ) A '
|| seas] 7 e P
e V 1 22.0-23.0 ft. CLAYEY GRAVELLY SAND (SP-SC); brown (7.5YR
L _ 7 i 7 4/4), 60% fine to medium sand, 20% silt/clay, 20% gravel
subangular to subrounded, wet.
L, _ 7 Total Depth 23.0 ft.
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MOAO01-0474

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

WELL NUMBER _ 0474

WELL INSTALLATION

SURFACE CASING:

BLANK CASING: 4 in. PVC Sch 40 -0.08
WELL SCREEN: 4in. 0.01 Slotted PVC 10.3
SUMP/END CAP: 4 in. PVC Sch 40 19.7

SURFACE SEAL:

INTERVAL (FT)

NORTH COORD. (FT)_6663435.71 DATE DRILLED _ 06/24/2003

EAST COORD. (FT)_2186002.61 SURFACE ELEV. { FT NGVD)_3967.02
HOLE DEPTH (FT) _ 22.00 TOP OF CASING (FT) _3967.10

WELL DEPTH (FT)_ 21.30 MEAS. PT. ELEV. (FT) _ 3967.10

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

to 103 DRILLING METHOD AIR HAMMER PERCUSSION
to 197 SAMPLING METHOD CYCLONE
to 213 DATE DEVELOPED _ 06/24/2003

WATER LEVEL (FT BGS) _12.4 on 06/24/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 220
|:I—: 6 == 5 g E L = E (U]
& o ﬂ = 9 5 a = WELL DIAGRAM '}( o] LITHOLOGIC DESCRIPTION
o E W | mQ = é o~
i il 2 il ;
| 0-6.0f. SANDY SILT (ML-SP); dark yellowish brown (10YR 4/4),
B iyl Al | 30% fine sand, 70% silt/clay, moist.
- - 39654
[ | B Bentonite
| gl 1 Pellets
- 5 iy =
i | 7 6.0-10.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4), 20% clay
| 4 20804 (stiff), 10% fine sand, 70% silt, moist.
i ] | PVC Sch
B i gl 40
107 N i 1640 10.0-16.0 ft. SAND (SP); reddish brown (5YR 5/4), fine to coarse
- - N " a— Silica grained, clean, wet.
— Sand
B - 3055 = =
| .E o010
15— - — Slotted
= Ve
i | I — o~ 4 Y 16.0-21.0 ft. GRAVELLY SAND (SP-GP); brown (7 5YR 4/4), 20%
B 4 aa50 f — LT gravel, 80% fine to medium grained sand, trace of subangular
— ) [}j ¢ cobbles, fine to coarse gravel, wet.
- . . = )o e
1 = o9 ©
—20— hi Sump/End |4 & 2
. bl Nl Cap - =
— : V 21.0-22.0 ft. CLAYEY GRAVELLY SAND (SP-SC); brown (7.5YR
L, 4 3045 W 4/4), 60% fine to medium sand, 20% silt/clay, 20% gravel
subangular to subrounded, wet.
L, N | Total Depth 22.0 ft.
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MOAO01-0475

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

WELL NUMBER _ 0475

WELL INSTALLATION

SURFACE CASING:

BLANK CASING: 4 in. PVC Sch 40 -0.19
WELL SCREEN: 4in. 0.01 Slotted PVC 10.3
SUMP/END CAP: 4 in. PVC Sch 40 19.7

SURFACE SEAL:

INTERVAL (FT)

NORTH COORD. (FT) 6663460.70 DATE DRILLED _ 06/24/2003

EAST COORD. (FT)_2186005.78 SURFACE ELEV. { FT NGVD)_3967.13
HOLE DEPTH (FT) _ 22.00 TOP OF CASING (FT) _ 3967.32

WELL DEPTH (FT)_ 21.30 MEAS. PT. ELEV. (FT) _ 3967.32

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

to 103 DRILLING METHOD AIR HAMMER PERCUSSION
to 197 SAMPLING METHOD CYCLONE
to 213 DATE DEVELOPED _ 06/24/2003

WATER LEVEL (FT BGS) _12.6 on 06/24/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 220
|:I—: 6 == 5 g E L = E (U]
& m ﬂ = 9 =) T = WELL DIAGRAM '}( o] LITHOLOGIC DESCRIPTION
o E W | mQ = é o~
e 7678 § |5\ :
i | 0-6.0f. SANDY SILT (ML-SP); dark yellowish brown (10YR 4/4),
B 4 B | 30% fine sand, 70% silt/clay, moist.
B T 2965
[ | gil Bentonite
| gl Pellets
- 5 = 4 |
i i gi 6.0-10.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4), 20% clay
| g (stiff), 10% fine sand, 70% silt, moist.
3960—
i ] ] PVC Sch
L. - il 40
107 §i i 1640 10.0-16.0 ft. SAND (SP); reddish brown (5YR 5/4), fine to coarse
| Al B " <e— Silica grained, clean, wet.
— Sand
B T 2955 i
| = .01
15— | — Slotted
= Ve
i | i — o~ 4 Y 16.0-21.0 ft. GRAVELLY SAND (SP-GP); brown (7 5YR 4/4), 20%
B J — LT gravel, 80% fine to medium grained sand, trace of subangular
4950 — ) [}j ¢ cobbles, fine to coarse gravel, wet.
R — Pl
TR = A w
—20— = Sump/End a & 2
. bl Cap - =
& — : V 21.0-22.0 ft. CLAYEY GRAVELLY SAND (SP-SC); brown (7.5YR
L, N W 4/4), 60% fine to medium sand, 20% silt/clay, 20% gravel
S subangular to subrounded, wet.
L, N ) Total Depth 22.0 ft.
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MOAO01-0476

PROJECT MOAB

NORTH COORD. (FT) 6663485.25 DATE DRILLED _ 06/23/2003

LOCATION _ Moab, UT

EAST COORD. (FT)_2186009.58 SURFACE ELEV. { FT NGVD)_3967.38

SITE _ MOAB HOLE DEPTH (FT) _22.00 TOP OF CASING (FT) _3967.46
WELL NUMBER _ 0476 WELL DEPTH (FT) 21.30 MEAS. PT. ELEV. (FT) 3967.46
SLOT SIZE (IN} _ 0.010
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 5.0/ /6.0
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -0.08 to 103  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4 in. 0.01 Slotted PVC 103 to 197 SAMPLINGMETHOD CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 197 to 213 DATE DEVELOPED 06/24/2003

SURFACE SEAL:

WATER LEVEL (FT BGS) _12.6 on 06/23/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 220
|:I—: 6 == 5 g E L = E (U]
om | W 05 a i WELL DIAGRAM Fae] LITHOLOGIC DESCRIPTION
- | @%@ 2 |k =
B | 0-6.01f. SANDY SILT (ML-SP); brown (7.5YR 4/4), 40% sand, fine
B iyl *-| grained, 60% silt/clay, moist.
i | s085—
[ | = Bentonite
= A Pellets
L. 5 oo |
i | - 6.0-12.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4), 20% fine
| g sand, 60% silt, 20% clay stiff, moist.
3960 —
i ] - PVC Sch
L. o 40
—10— L
i — 1640
| i 1  -s— Silica
=l — Sand
i 7 s055 'i 12.0-16.0 ft. SILTY SAND (SM); dark brown (7.5YR 3/4), fine to
B iyl | = coarse grained sand, 10% fine gravel, 15% silt, wet.
i .E o010
15— — Slotted
i — PVC ] N
§ il il — o™ VoY 16.0-22.0 . SANDY GRAVEL (GP-SP); gravel, brown (7.5YR
B g — o 6"— So| 4/4), 15% silt, 25% sand, fine to coarse grained, 10% cobbles,
3950 — — )o D@Q subrounded to rounded, wet.
- _ — 0O (o
] = LES)
bl = )o DN
—20— i Sump/End 0'%@ 0
| gl Cap o ° Do
7 5 )o Dgo
39454 Total Depth 22.0 ft.
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MOAO01-0477

PROJECT MOAB

NORTH COORD. (FT)_6663510.11 DATE DRILLED _ 06/23/2003

LOCATION _ Moab, UT

EAST COORD. (FT)_21856012.49 SURFACE ELEV. { FT NGVD)_3967.30

SITE _ MOAB HOLE DEPTH (FT) _27.00 TOP OF CASING (FT) _3967.30
WELL NUMBER _ 0477 WELL DEPTH (FT) 21.30 MEAS. PT. ELEV. (FT) 3967.30
SLOT SIZE (IN} _ 0.010
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 5.0/ /6.0
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 00 to 103  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4 in. 0.01 Slotted PVC 103 to 197  SAMPLINGMETHOD CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 197 to 213 DATE DEVELOPED 06/23/2003

SURFACE SEAL:

WATER LEVEL (FT BGS) _12.4 on 06/23/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 220
o | =5 (38| w |E To
om | W 05 a i WELL DIAGRAM Fae] LITHOLOGIC DESCRIPTION
We @7 (@a| = |& £
i | 0-6.01f. SANDY SILT (ML-SP); brown (7.5YR 4/4), 40% sand, fine
i i & *-| grained, 60% silt/clay, moist.
i 7| 2985
B Il = Bentonite
= = o Pellets
=5 — il
I ] & 6.0-12.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4), 20% fine
B T 2980 sand, 60% silt, 20% claystiff, moist.
B B - PVC Sch
| ol B 40
—10— 4 — 1640
ES - ol ]  ~— Silica
B 2| i 2 Sand
3955+ = 12.0-16.0 ft. SILTY SAND (SM); dark brown (7.5YR 3/4), fine to
I & - — coarse grained sand, 10% fine gravel, 15% silt, wet.
B = - — 0010
15— - - Sletted B
B il — PVC L
g — p~ o7 16.0-24.0 ft. SANDY GRAVEL (GP-SP); gravel, brown (7.5YR
B T 3@50— {— q-®°-.' Fo| 4/4), 15% silt, 25% sand, fine to coarse grained, 10% cobbles,
- i 2 — ) D subrounded to rounded, wet.
B o — OQ R
—20— = i Sump/End P GOO DO
S LT e RS
B ~ sgus | OQ B
I b (3 o
B )l = ACELT
gi Slough o™ L oY 24.0-27.0 #. SILTY GRAVEL (GM); dark reddish brown (5YR 3/4),
—25— E o 6’ |.I'¢| 20% fine grained sand, 30% silt/clay, 50% gravel/cobbles, gravel
B A = )C i \->:> rounded to subrounded.
[ ] = Total Depth 27.0 Tt
30— |
B T 39354
35— |
B 7 3930+
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MOAO01-0478

PROJECT MOAB NORTH COORD. (FT) 6663535.08 DATE DRILLED 06/21/2003 to 06/23/2003
LOCATION Moab, UT EAST COORD. (FT} 2186015.76 SURFACE ELEV. { FT NGVD) 3566.82
SITE MOAB HOLE DEPTH (FT) _ 27.00 TOP OF CASING (FT) _3967.43
WELL NUMBER 0478 WELL DEPTH (FT) 25.50 MEAS. PT. ELEV. (FT) 3967.43
SLOT SIZE (IN) _ 0.010
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) _ 90/ /6.0
SURFACE CASING:
BLANK CASING: 4in. PVC Sch 40 061 to 96 DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4in. 0.01 Slotted PVC 96 to 239 SAMPLING METHOD CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 239 to 255 DATE DEVELOPED 06/23/2003
SURFACE SEAL: WATER LEVEL (FT BGS) 11.6 on 06/21/2003
GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 26.0
5| O _w| o o
|:E 6 - 5 = E W = I
o m ﬂ = 9 5 a = WELL DIAGRAM '}( o] LITHOLOGIC DESCRIPTION
E E W me <§i é o —
il | 0-9.0f. SANDY SILT (ML-SP);. brown (7.5YR 4/4), 40% fine
B b *-| grained sand, 60% silt/clay, moist.
| | 3985
B i ¥l Bentanite
= = = Pellets
- 5 o] —
: : 3960 —
| i N B i PVC Sch
| i il ’ ; 40
B | ey ke 9.0-14.0 ft. SILTY SAND (SM); brown (7.5YR 4/4), 70% fine to
—10— f— 1640 S| medium grained sand, 30% silt/clay.
- — T i — Silica =hile
B | 3055+ =] Sand SR
§ i : — o~ T oY 14.0-27.0 ft. SANDY GRAVEL (GP-SP); dark red brown (5YR 3/4),
—15— — o @‘1 ~2e| medium to coarse grained sand, rounded to subrounded gravel,
B = 7 — 0.010" D DQ trace of cobbles, wet.
B - 3950 - Slotted i
I | _ — FVC b e
] | — o (N0
| og— - —] >o D—Qjo
| il - ] 0'%@ o
L | 3045 — o %20
- - T ; )o D.—QD.O
i i B [ Sump/End b o
L o5 — ET Cap o 6"'. fo
- n 7 B D@o
L. | 20404 m— Slough il
B = - Total Depth 27.0 ft.
—30— Hi
: : 3935—
[—35— l
: : 3930

Sroller—G]Q U.S. DEPARTMENT OF ENERGY | pace 1 oF 1 07/252003
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MOAO01-0479

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

WELL NUMBER _ 0479

WELL INSTALLATION

SURFACE CASING:

BLANK CASING: 4 in. PVC Sch 40 -0.53
WELL SCREEN: 4in. 0.01 Slotted PVC 9.3
SUMP/END CAP: 4 in. PVC Sch 40 236

SURFACE SEAL:

INTERVAL (FT)

to 93

NORTH COORD. (FT)_6663558.47 DATE DRILLED _ 06/21/2003

EAST COORD. (FT)_21856019.45 SURFACE ELEV. { FT NGVD)_3966.60
HOLE DEPTH (FT) _ 258.00 TOP OF CASING (FT) _3967.13

WELL DEPTH (FT)_25.20 MEAS. PT. ELEV. (FT) _ 3967.13

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

DRILLING METHOD AIR HAMMER PERCUSSION

to 236 SAMPLING METHOD _ CYCLONE
to 252 DATE DEVELOPED _ 06/23/2003

WATER LEVEL (FT BGS) _11.4 on 06/21/2003

GROUT: LOGGED BY _ Pill, K.
SEAL: Bentonite Pellets 0.0 to 7.0 REMARKS
UPPER PACK:
LOWER PACK: 16-40 Silica Sand 7.0 to 26.0
=31:8122) £ |5 ¢
= ] T
am |02 |0 % T H WELL DIAGRAM & 8 LITHOLOGIC DESCRIPTION
] 1E | = <L
o E W | mQ = é o
=" |°8] 3 |5 ;
i T 0-13.0#. SILTY SAND (SM); brown (7.5YR 4/4), 80% fine to
B | 3085 ] I 4 medium grained sand, 20% silt/clay, moist.
B S B Bentonite . |
- =l il Pellets A
—5— LR
: : 3960— Al
| | & PVC Sch i
| | - 40 Bl
. — FEE 9.0-13.0ft. color changes to reddish brown (5YR 4/4), sand is more
—10— _ = 1640 P bl coarse, and less silt/clay (109%).
- = W ~— Silica R 8
% | 3955 = Sand aleder .'
I i B — P o 13.0-27.0 ft. SANDY GRAVEL (GP-SP); dark reddish brown (5YR
B =il il — o 6‘1 So-| 3/4), medium to coarse grained sand, subrounded to rounded
—=15— | S S )o D@Q gravel, trace of silt and cobbles, wet.
[ 7 ees0 — Slotted Hola ey
fll — PVC o Gc: oy
I | - E 0 Dgo
20— il E 0'%9“0'
n il 7 — o ppEd o}
B | 35— — b, D'@o
B T i o Solars
B =l : [ Sump/End Q-&"_'.'Q“.)Q-
—25— | L Gap P
[ ] aou0— b9 0o
I ] - o~ A) 27.0-28.0 ft. GRAVELLY SAND (SP-GP); dark red brown (5YR
I 1 = 3/4), slightly finer grained sand. No clay.
B = N Total Depth 28.0ft.
—30— |
| ] a0
[—35— :
| ] 2030
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MOAO01-0480

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

HOLE DEPTH (FT) _ 24.00

WELL NUMBER _ 0480

SURFACE CASING:

WELL INSTALLATION

WELL DEPTH (FT)_ 20.30
INTERVAL (FT)

NORTH COORD. (FT) 6663451.03 DATE DRILLED _ 06/21/2003

EAST COORD. (FT)_2185984.93 SURFACE ELEV. { FT NGVD)_3966.94

TOP OF CASING (FT) _ 3968.65

MEAS. PT. ELEV. (FT) _ 3968.65

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

BLANK CASING: 4 in. PVC Sch 40 171 to 155  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4 in. 0.01 Slotted PVC 155 to 198 SAMPLING METHOD _ CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 198 to 203 DATE DEVELOPED 06/25/2003
SURFACE SEAL: Cement 0.0 to 1.0 WATER LEVEL (FT BGS) _11.6 on 06/21/2003
GROUT: Enviroplug 1.0 to 50 LOGGED BY Pill, K.
SEAL: Bentonite Pellets 5.0 to 100 REMARKS
UPPER PACK: 30-70 Silica Sand 100 to 120
LOWER PACK: 16-40 Silica Sand 120 to 220
0 . =) w o 8]
|:E 6 > 5 = E w E I
oo | W o5 a = WELL DIAGRAM el LITHOLOGIC DESCRIPTION
W | §Z | @0 s |k =
= < - A e ©
C[]] 0-13.0f. SILTY SAND (SM); reddish brown (5YR 4/4), 50% fine to
L, A _ gF Cemert 1+ veryfine sand, 50% silt/clay, moist.
L | ses5 |
B = 7 \wl— Enviroplug ]
[, | 2980+ I
Bentonite el
| gl _ Pellets e
30-70 i
= =t = M— Silica Ll
L Sk Sand BBk
= - 3955 )
1640 e
] il 5~ )] 13.0-24 . GRAVELLY SAND (SP-GP); reddish brown (5YR 4/4),
B 4 - \ PVC Sch Tl 79% fine to medium grained sand (rounded), 20% rounded to
40 i Dj . -] subrounded gravel (1/2" to 1.0" in diameter), trace of silt/clay, wet
—15— g Bt o
— ok
i i | — o O 3 @16.0 ft. sand becomes coarse.
- - 3950 —
— 0010 e
i | B — Slotted :u'-‘ Cj
= FVC o
R = b0
—20— = = Sump/End : e
20 = Cap a C\j 0 5
i i 7 )-E')‘._'-‘.D_
B - 3945 Oy
6 90
B & b — Slouch o & °
| - = R .
Total Depth 24.0 f.
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MOAO01-0481

PROJECT MOAB

LOCATION _ Moab, UT

SURFACE SEAL: Cement

0.0 to 1.0

NORTH COORD. (FT) 6663447 .46 DATE DRILLED _ 06/20/2003

EAST COORD. (FT)_2185978.30 SURFACE ELEV. { FT NGVD)_3967.01

SITE _ MOAB HOLE DEPTH (FT) _33.40 TOP OF CASING (FT) _3968.83
WELL NUMBER _ 0481 WELL DEPTH (FT) 31.30 MEAS. PT. ELEV. (FT) 3968.83
SLOT SIZE (IN} _ 0.010
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 5.0/ /6.0
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 -182 to 254  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4 in. 0.01 Slotted PVC 254 to 297 SAMPLING METHOD CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 297 to 313 DATE DEVELOPED 06/25/2003

WATER LEVEL (FT BGS) _11.6 on 06/20/2003

GROUT: Enviroplug 1.0 to 17.5 LOGGED BY Pill, K.

SEAL: Bentonite Pellets 175 to 18.0 REMARKS

UPPER PACK: 30-70 Silica Sand 180 to 22.0

LOWER PACK: 16-40 Silica Sand 220 to 31.3

~| Ol_w| g o

|:E 6 - 5 = E W = I

om | W 05 a i WELL DIAGRAM Fae] LITHOLOGIC DESCRIPTION

W- | pZ 88| = |% ==

0 L E s gj w — o

0-13.0f. SILTY SAND (SM); reddish brown (5YR 4/4), 50% fine to
®— Cement very fine sand, 50% silt/clay, moist.
- - 3965
| 5 ) -
- - 3960—
i | I \«— Enviroplug
710i =
Yy
- - 3955
i 7 | o-.'. A 13.0-25 ft. GRAVELLY SAND (SP-GP); reddish brown (5YR 4/4),
S o] 79% fine to medium grained sand (rounded), 20% rounded to
| | | a 6 "] subrounded gravel (1/2" to 1.0" in diameter), trace of silt/clay, wet
P
el
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MOAO01-0481

PROJECT MOQAB WELL NUMBER 0481
SITE MOAB DATES DRILLED 06/20/2003
Continued from Previous Page
— o » a o
fo =2 26| w |E T
& m | W= 9 > a = WELL DIAGRAM %0 LITHOLOGIC DESCRIPTION
ol |U— | @mQ = 0 o
— w [ &] % U]
o\“J U
a &.q. i
i I | B @16.0ft sand becomes coarse.,
R
= - 2950~ 'o-':_Qi @
i i* Bentonite |9 & =
| Al | ] Pellets ) Sl
[ o D i
e = soro PO oy
B i - : T-— Silica s fATE e
i . Sand 4 'Dﬁ.:c :
b
-1 ne
it
- - a5 5 D
oO B
B _ _ % &0 i
PVC Sch )b ey
B | , 40 : 0 :
@ @
1640 o Y0 :
25 g 177/ 25.029.0% CLAYEY GRAVELLY SAND :
Sand LA, 0-29.01. 4 ND (SP-5C); gray brown
[ — 7 (10YR 5/2), 50% medium to coarse grained sand (rounded), 25%
| | B ‘ ‘ 477, clay, 15% rounded to subrounded gravel, wet.
- - 3940
0.010"
Slotted
B | = PVC
] ] o 0 ] 200334 &. GRAVELLY SAND (SP-GP); grayish brown (10YR
st gl 542), 0% medium to coarse grained sand, 20% fine rounded to well
| 2n— B % [} ; rounded gravel, 10% rounded cobbles, wet.
Sump/End }O D o
Cap K O : 1
SR 09 O
o} &.q. 7
- - 3935 D D :
— Slough e
A F e
e
Total Depth 33.4 ft.
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MOAO01-0482

PROJECT MOAB NORTH COORD. (FT) 6663455.70 DATE DRILLED 06/19/2003
LOCATION Moab, UT EAST COORD. (FT}) 2185978.84 SURFACE ELEV. { FT NGVD) 3567.03
SITE _ MOAB HOLE DEPTH (FT) _ 64.00 TOP OF CASING (FT) _3968.70

WELL NUMBER 0482 WELL DEPTH (FT) 61.30 MEAS. PT. ELEV. (FT) 3968.70

SLOT SIZE (IN) _ 0.010
WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 90/ /60

SURFACE CASING:

BLANK CASING: 4 in. PVC Sch 40 -167 to 554  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4in. 0.01 Slotted PVC 554 to 597 SAMPLING METHOD _ CYCLONE

SUMP/END CAP: 4 in. PVC Sch 40 587 to 613 DATE DEVELOPED 06/25/2003

SURFACE SEAL: Cement 0.0 to 1.0 WATER LEVEL (FT BGS) 10.4 on 06/20/2003
GROUT: Enviroplug 1.0 to 479 LOGGED BY Pill, K.

SEAL: Bentonite Pellets 479 to 480 REMARKS

UPPER PACK: 30-70 Silica Sand 48.0 to 520

LOWER PACK: 16-40 Silica Sand 52.0 to 64.0

Ty [m] 1] =]

£o|>2 (25| uw |Z ="

& o ﬂ = 9 5 a = WELL DIAGRAM '}(9 LITHOLOGIC DESCRIPTION

o E W | mQ <§i é — o

Lo & &) = m ol ()
m— Coment CISFF T 0-13.0 . SILTY SAND (SM); reddish brown (5YR 4/4), 50% fine to

B b T 1 very fine sand, 50% silt/clay, moist.

[
T

|
L

] 5 1Y 13.0-25 ft. GRAVELLY SAND (SP-GP); reddish brown (5YR 4/4),
Ve o) 79% fine to medium grained sand (rounded), 20% rounded to

[—15— = e Bc subrounded gravel (1/2" to 1.0" in diameter), trace of silt/clay, wet
i i 3950: )oD "] @16.0ft. sand becomes coarse.

L = = 0 O ; @

[ | ] 0&0

B = = )O D

B - 3945

B OQQ
B il i \l— Enviroplug [ o {.‘\.’.‘.’ .

[ 25 1 YA 25.0-29.0 ft. CLAYEY GRAVELLY SAND (SP-SC); gray brown
I B ] o (10YR 5/2), 50% medium to coarse grained sand (rounded), 25%
B T 3940 W clay, 15% rounded to subrounded gravel, wet.
i ] i 5~ AN 20.0-64.0 ft. GRAVELLY SAND (SP-GP); grayish brown (10YR
—30— N T 512), 70% medium to coarse grained sand, 20% fine rounded to well
B =l = -4 Dj rounded gravel, 10% rounded cobbles, wet.
= - 3935+ ST
S - o b
i a5 7 ] oQ B
B o5
i ] 3930t )o Sy

A o Qi
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MOAO01-0482

PROJECT MOAB WELL NUMBER 0482
SITE MOAB DATES DRILLED 06/19/2003
Continued from Previous Page
— =) %) a o
fo >3 (25| u |E T
oo W= 9 > & = WELL DIAGRAM %0 LITHOLOGIC DESCRIPTION
Bl @m0 | = (% o~
- L Q % U]
o A @ 40.0 ft. slightly coarser grains, fine crystalline lithic types (up to
I i 7 S o] 6.0"t0 8.0"in diameter).
- ~ 3925 T ‘
i ] ] )'o_f i
5 e
e
- = — B} B
| gl P | & - Dentonite )& o
Pellets o e
B b i ; 30-70 Wl
50— = i Silica 00@
|- - = | Sand i N
B - 3915+ 1 1840 “ Dﬁ i
B = e ~— Silica s Feii
u | - \ Sand OQ ¥
PVC Sch RO
—55— L o 6.2
= . = 4 I x i
i A 2910 — 0.010" b 8% s
B 4 — Slotted PR e
] 7 PVC o b
—60— B | Sump/End OO B
| il _ Cap o _‘?'
i - 3905— )&
| ot Y| 'D D i
[ s ] Total Depth 64.0 ft.
B -1 3900—
_TO_ )
- - 3395
_75_ =
B - 3890
iaoi =
[ - 3885
iBSi pull
B - 2880
7907 L
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MOAO01-0483

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

HOLE DEPTH (FT) _ 22.00

WELL NUMBER _ 0483

WELL DEPTH (FT)_20.30

SURFACE SEAL: Cement

NORTH COORD. (FT) 6663447.82 DATE DRILLED _ 06/23/2003

EAST COORD. (FT)_2185014.93 SURFACE ELEV. { FT NGVD)_3967.00
TOP OF CASING (FT) _ 3968.90

MEAS. PT. ELEV. (FT) _ 3968.90

SLOT SIZE (IN) _ 0.010

WELL INSTALLATION INTERVAL (FT) BIT SIZE(S) (IN) 90/ /60
SURFACE CASING:
BLANK CASING: 4 in. PVC Sch 40 19 to 155 DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4in. 0.01 Slotted PVC 155 to 198 SAMPLING METHOD _ CYCLONE
SUMP/END CAP: 4 in. PVC Sch 40 198 to 203 DATE DEVELOPED _ 06/26/2003

0.0 to 1.0 WATER LEVEL (FT BGS) _12.0 on 06/23/2003

GROUT: Enviroplug 1.0 to 50 LOGGED BY Pill, K.
SEAL: Bentonite Pellets 5.0 to 10.0 REMARKS
UPPER PACK: 30-70 Silica Sand 100 to 12.0
LOWER PACK: 16-40 Silica Sand 120 to 220
|:I—: 6 == 5 g E L = E (U]
om | W= ) 05 a = WELL DIAGRAM e LITHOLOGIC DESCRIPTION
W | — = = o —
0Ow W | m Q = N —
o TR &) & I ()
(P CISFFT[]] 0-9.0 . SILTY SAND (SM); brown (7.5YR 4/4), fine grained sand,
- = - o2 L 40% silt/clay, moist.
L 3085 L
| A = \nl— Enviroplug :,
[ T =88 Bentorite BEEE
| gl | Pellets B LS
-7 777 T 90-14.0% CLAYEY SILT (SC-SM); brown (7 5YR 4/4), 20% fine
10— A ) “I[-1l grained sand, 60% silt, 20% clay, stiff, slightly mottled, moist.
30-70 ; 1ifs
B = = = ~— Silica oot L
T Sand SRNE
= — 3055 A 4 e
1640 A
- = = ~®— Silica AL
Sand A0 A
B i N \ PVC Sch o e - ;
40 o L) 14.0-16.0 ft. GRAVELLY SAND (SP-GP); brown (7.5YR 4/4); fine
15— Al T eo| tocoarse grained sand, fine gravel, subrounded to rounded, 10%
L -4, Oj silt, moist.
= o = — B L
— p™ 1 oY 16.0-22.0 ft. SANDY GRAVEL (GP-SP); brown (7.5YR 4/4),
B - 3950 —] . o{\® %] medium to coarse grained sand, subangular to subrounded gravel,
— .01 D "W573 ] cobbles, wet
= Slotted o D g
7] — P Q0T
| | | = o 60, g
= e
20— = e Sump/End 0 :
— Cap o (o
_— _ o[\ %0
)o Dgo
- - 39454
Total Depth 22.0 .
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MOAO01-0484

PROJECT MOAB

LOCATION _ Moab, UT

SITE _ MOAB

WELL NUMBER _ 0484

SURFACE CASING:

WELL INSTALLATION

WELL DEPTH (FT)_ 30.30
INTERVAL (FT)

NORTH COORD. (FT)_6663457.71 DATE DRILLED _ 06/22/2003

EAST COORD. (FT)_21856019.38 SURFACE ELEV. { FT NGVD)_3967.19
HOLE DEPTH (FT) _ 32.00

TOP OF CASING (FT) _ 3969.19

MEAS. PT. ELEV. (FT) _ 3968.19

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

BLANK CASING: 4 in. PVC Sch 40 -20 to 255  DRILLING METHOD AIR HAMMER PERCUSSION
WELL SCREEN: 4in. 0.01 Slotted PVC 255 to 29.8 SAMPLING METHOD CYCLONE

SUMP/END CAP: 4 in. PVC Sch 40 298 to 30.3 DATE DEVELOPED 06/26/2003

SURFACE SEAL: Cement 0.0 to 1.0 WATER LEVEL (FT BGS) 12.1 on 06/23/2003
GROUT: Enviroplug 1.0 to 18.0 LOGGED BY Pill, K.

SEAL: Bentonite Pellets 180 to 18.5 REMARKS

UPPER PACK: 30-70 Silica Sand 185 to 220

LOWER PACK: 16-40 Silica Sand 220 to 320

~| Ol_w| g o

|:E 6 - 5 = E W = I

om | W 05 a i WELL DIAGRAM Fae] LITHOLOGIC DESCRIPTION

W | §Z | @0 s |k =

0 L E s gj w — ]

- 0-9.0f. SILTY SAND (SM); brown (7.5YR 4/4), fine grained sand,
®— Cement 40% silt/clay, moist.
i 7 2985
| 5 ) B
i | 2080
i | - \ 9.0-14.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4); 20% fine
— Cnviroplug grained sand, 60% silt, 20% clay, stiff, slightly mottled, moist.
10— B
| ] ses5 ¥
§ g - OI'f\‘.J. L.} 14.0-16.0 . GRAVELLY SAND (SP-GP); brown (7.5YR 4/4); fine
% ej o] tocoarse grained sand, fine gravel, subrounded to rounded, 10%
g 2
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MOAO01-0484

PROJECT MOAB WELL NUMBER 0484

SITE MOAB DATES DRILLED 06/22/2003

Continued from Previous Page

WELL DIAGRAM LITHOLOGIC DESCRIPTION

DEPTH
(FTBGL)
ELEV.
(FT NGVD)]
BLOW
COUNTS
SAMPLE ID.
EXTENT
GRAPHIC
LOG

silt, moist.

OC

- 6T 12y 16.0-29.0 ft. SANDY GRAVEL (GP-SP); brown (7.5YR 4/4),
0.6‘1 ~ %o medium to coarse grained sand, subangular to subrounded gravel,
Q cobbles, wet.

3950 b QT
o

(W0 LT
B o | § i Bentonite )o DQ@
- - Pellets Qs

| 50| fiE o 070
il o Jr— GSilica b
[ S Sand o D Mg

T L, b ()6
3 : & &D, R
ik 1640 o Ty

= - ~4&— Silica o b o

= S i Sand b S
o

PVC Sch

B il . 40 )QDQ

3940 0010

Slotted D

PVC O_Q@O_
o

o] 29.0-32.0ft. SILTY GRAVEL (GM); dark reddish brown (5YR 3/4),
F¢| 20% fine sand, subangular to subrounded gravel, minor clastic
cobbles, rounded wet.

[T T
2

30— el Sump/End
— Cap

i

18]

i}

3935 Total Depth 32.01t.
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MOAO01-0485

PROJECT MOAB

NORTH COORD. (FT) 66

LOCATION _ Moab, UT

EAST COORD. (FT)_ 218

SITE _ MOAB

WELL NUMBER _ 0485

SURFACE CASING:

SURFACE SEAL: Cement

WELL INSTALLATION

BLANK CASING: 4 in. PVC Sch 40 -182 to 55
WELL SCREEN: 4in. 0.01 Slotted PVC 566 to 58
SUMP/END CAP: 4 in. PVC Sch 40 589 to 60

0.0 to 1.0

INTERVAL (FT)

63446.91 DATE DRILLED _ 06/22/2003

6022.10 SURFACE ELEV. { FT NGVD)_3966.99

HOLE DEPTH (FT) _ 63.00 TOP OF CASING (FT) _3968.81

WELL DEPTH (FT)_60.40 MEAS. PT. ELEV. (FT) _ 3968.81

SLOT SIZE (IN) _ 0.010

BIT SIZE(S) {IN) _9.0/ /6.0

5 DRILLING METHOD AIR HAMMER PERCUSSION

9 SAMPLING METHOD _ CYCLONE

4 DATE DEVELOPED _ 06/26/2003

WATER LEVEL (FT BGS) _10.5 on 06/22/2003

GROUT: Enviroplug 0.0 to 477 LOGGED BY Pill, K.
SEAL: REMARKS
UPPER PACK: 30-70 Silica Sand 47.7 to 52.0
LOWER PACK: 16-40 Silica Sand 52.0 to 63.0
|:I—: 6 == 5 g E L = E (U]
oo | W 05 a = WELL DIAGRAM '}( o] LITHOLOGIC DESCRIPTION
W— @ @0 | = |x o
ol | Ug )\ B8 2 8| 5
le— Cement CISFFT[]] 0-9.0 . SILTY SAND (SM); brown (7.5YR 4/4), fine grained sand,
B b i 1 40% silt/clay, moist.
- - 3985 e
L 5 — il _: ]
- - 3980 ik
| | B 7 " || 9.0-14.0 ft. CLAYEY SILT (SC-SM); brown (7.5YR 4/4); 20% fine
—10— i h 4 "I}l grained sand, 60% silt, 20% clay, stiff, slightly mottled, moist.
B - 3955 A
] ] o0 L 14.0-16.0 t. GRAVELLY SAND (SP-GP); brown (7 5YR 4/4), fine
—15—] Tl ¥ r‘\ & tocoarse grained sand, fine gravel, subrounded to rounded, 10%
B 7 7 B I T T o9, silt, moist.
- — 39504 0_60. o, U@15.0 ft. pine cone wood fragments at 15.0 ft.
| B | 5 Q) 16.0-24.0 ft. SANDY GRAVEL (GP-SP); brown (7.5YR 4/4),
. A . = D> medium to coarse grained sand, subangular to subrounded gravel,
L 50— - 60T a4 cobbles, wet.
| i i D.GO,QSO.
B - 3945 )o B
R il b QO () o
| b o \ ACELT
m— Enviroplug o™ LMY 24.0-29.0 &t SILTY GRAVEL (GM); yellowish red (5YR 4/6), 25%
—25— =l o 6’ |.I'¢| fine to medium grained sand, 30% silt/clay, subrounded to rounded
B b =l )C i \->:> gravel and cobbles, clastic, wet.
- - 39404 T
B -] - o™ (o
i i i 0( 2 | P
o~ VoY 20.0-63.0f SANDY GRAVEL (GP-SP); reddish brown (5YR 4/4),
—30— = 0-6"- "¢\ medium to coarse grained sand, fine to coarse gravel, 20%
B = =l )@ D-QD@ subrounded to rounded cobbles, clastic, wet.
- - 39354 1O O 6
I Oy
735i = )O DQO
R | b ()0
o (e 0| 36.0-63.0 fi. color changes to dark gray (10YR 4/1), 30% medium
[ 3980 o to coarse grained sand, fine to coarse and subangular to rounded
B = i oD g gravel 10% clastic cobbles (up to 8.0" in diameten), well rounded,
4 A o-?\ o9 wet.
(=)
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MOAO01-0485

PROJECT MOAB WELL NUMBER 0485

SITE MOAB DATES DRILLED 06/22/2003

Continued from Previous Page

T = . a 12 Q ~ 8]

EO | > 5 = e w =z I

o W= 195 & = WELL DIAGRAM %0 LITHOLOGIC DESCRIPTION

ol |U— | @mQ = K o~

- w [ &] % U]
p™ - T ot
e s
: : 3925t )O By
i i i O'Q ar
45 2Bt
B 4 4 >o B g
- o 3920 SjaR]
- - . [0 o DQQDO
- S S I s I Vi 1 PR
50— - B o— Silica OQ e
B B . R Sand o_-&"-. %o
i e i 7 1840 O BN
i il ] ] ‘-"_\ g!‘ncg O%OGD‘? @53.0 ft. no cobbles, slightly finer grained.
B _ _ . e NACECA
PVC Sch

En | G 40 )o B g
] i — . o) L 0
- - 2910 = 0010 Y
B | _ f— Slotted :;’60 2
B | B i : PVC o D
L 60— = : ;| Sump/End O.Q @ o
B _ _ e Cap 5’6"@"0
- — 3905 o b g
| _ _ : L Mg
L, N _ Total Depth 63.0 ft.
_55_ =1
- ~ 3900—
_TO_ —
- — 3895
_75_ iz
= — 3890—
7807 P
- - 3885
7857 —
- — 3880—

90— —
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Appendix B

Well Development Records



MOAB WELL DEVELOPMENT RECORD
Moab Well No 410

: f
Date_6/2({03static DTW _(2.32  well ™_20

i (
Pump Usedm Field Rep _O¢” L. = o

Start  Finish Gallons
Time Time A Development Activity Removed Total Turbidity
[22b | 1253 Powa? @ 14 é@M
, \
P
Dol | 1309 e @ (%gm
Bl | 5% =S
VIS | 1322 : o~
S e‘w"{?‘_ﬁ_‘h df
BZT[ 1223 Pt&\@ @ (G opon
334 | 1558 S
239 [1252 Pw{; & I, Y VN 5 N
] [

2t3 PTw 0%-0{-03



MOAB WELL DEVELOPMENT RECORD
Moab Well No 47 1

(
Date £/26[03 staticDTW 229 Well TD 20

{
Pump Used {4 o4 & Field Rep 3 S, =W

Start Finish Gallons

Time  Time Development Activity Removed  Total Turbidity
alllieid l“)quvu‘/) @ /‘ﬁl@‘pm

wa- | 1120 S 50

TR Pampg & 7% gpu

Aol | P

V44 (S L/Luwu‘fl @A alpo\

WA | 2% 4 ' % (g

WS [ [Zon | Y (a, ] e

20 (| 1206 : ._VAA ;t

oo 122 vw? Q b op N, _vé BEXS




MOAB WELL DEVELOPMENT RECORD
Moab Well No 472~

7 (
Date é['ZébB staticDTW {2.30  wentp 20
e ¢
' Pump Used ¢ ;Q&, FieldRep D  S.L. = O

Gallons
Time _ Time Development Activity Removed  Total Turbidity

3% (o9 > 7
o 0930 /4.»{; Q. &ﬁ'pm

QN1 | 945 %‘,

NI Fume & 76 gom
loao [ looS PQAQ%_@__&&PM

Start Finish

o0C | loip A).;._,«é.g_

Lo“ (ol Hu«vw(.) = L(Q%‘?M
OS] 21 Su.«‘,,o

023 | 1555 Vo & & gpue U W, 7317
“ ¥ 0




MOAB WELL DEVELOPMENT RECORD

Moab Well No il é
Date élz@és StaticDTW _12.25  weltn_ 2.0

Pump Used ;ﬁg& Field Rep O S :;Lol

Start  Finish Gallons

Time Time . Development Activity Removed Total Turbidity
©OBs0 | O8(S \')L,ww? @ (3 EY-1.S

o8 | O8%6 Rume <@/ %fjw&

o\ [0 24 Stukepr

o) lo4F |- wa() <A S
230 | SQsH SM_L',L
(S < §§ o0 g‘\ww\(.) & o 5‘;?&%

O | 83071 Dk,

I~ 4 .
- ¢

ORI[OIL | Do @& o opns Vool s sVz

-\




. MOAB WELL DEVELOPMENT RECORD

Moab Well No ;
Date é[Z‘H 0% Statie DTW {258 wenTp 20 ,
Pump Used i\/\n&\ Field Repi sk= 10
Start Finish Gallons
Time  Time Development Activity Removed  Total Turbidity
18io | (923 Powe © = (8 gpm ‘
. v . v
1&24-[ 1950 5&*;_11,
¢ o
o156 | 0755 Songe,
G181 AN Puw.f @® (8 3 pm
o9 [ S,
s T
826 ORZE | R,u..f e /8 EV-IS
oY S| S
CE;’JF‘ OQ)% i‘:‘ L f? € I8 germ

Wes /627" VWL:‘.',[?J-B = 3.27




4

MOAB WELL DEVELOPMENT RECORD

Moab Well No 475

» f
Date_&/2Ho3 statiepTw (2.7 wentn_20

' ¢
v Pump Used RZth Field Rep 2 SC= 1o
Start  Finish _ Gallons v
Time Time _ Development Activity Removed  Total Turbidity
lbog | 1620 Fuwme, @ 18 I
2 ] " ¥
%9 | 571 Puwre € 1§ . par
EEZIss | Qg
(659 | TS wa{) < t‘g,‘«;,?M
! “f, '721 S‘@u;ﬂ
. [t 1z r
aze | [1%8 Pkmr & S ape WC = 75 7
135 11‘4'5' ‘ 3»\8&
1745 [ 1G08 | Powe © 18 gpm Sevbidiky TA3S | will=ish’




MOAB WELL DEVELOPMENT RECORD

Moab Well No ‘
, N/
Date_6/2402 staticpTW _12 .61 wenTn_ 2.0 ;
Pump Used ~Tiz.th Field Rep TP Szl
Start  Finish Gallons
Time _ Time Development Activity Removed Total Turbidity
0938 (00| VYuwrp @ 972 P W = F.05
oo | 10315 w
lol lo:3 f)ww(’ s = lggpou
(0“'39 i04~5' <\\J~u\;._,_
Hoa | WS Slra g
- /
(e | LS 2 (~ T i3apm Wiz is08
N J—H-E = 9.9%




MOAB WELL DEVELOPMENT RECORD
Moab ng No fLLZ7

> / 4
Date &/23/s3 StaticDTW 12 Well TD 20

(
, =(

Pump UsedTuus'L\ Field Rep _AC SL 0
Start  Finish Gallons
Time /Zi% Development Activity Removed  Total Turbidity
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MOAB WELL DEVELOPMENT RECORD
Moab WellNo 479

L r
Date /27/03"StaticDTw (2.6 Well TD Z§

Pump Used < apel. Field Repcf stL= 1% ‘
Start Finish : : ~ Gallons |
Time  Time Development Activity Removed Total Turbidity
N Litho PUMPNG AT ~ 3¢ P Bbtaasmtn] i = (2 .4 «
LTS S5 pin OF fumPids g 0.4 S
Fa)l
oo | Rip SDJUQ;, (U} / M\
(2111258 ey © = 1§ S £:94 w/ 4! apé)w ‘&n‘gk :
g.‘\'\d.\ WAM.\:(D:\. -,M‘agg&- = S( PL,LMP M*}‘ Qo Lg_&g—
20
i2590| i22¢ Pwm@ = X 7 ana - du ol = Ordodoonldo 7]
?\‘w‘omﬁ‘i{a 2 (€S
226 | (336 Dtinyg
230G [ 4oz Fomp Z 20 o Drudeer do N8 Sl = 4. 50
{40 | UMD Sz
i< | 1420 Acwn.() = QD?PW\
(S22 | {s29 :-ﬁugm
I 3 & aw
5% | /[S3S Uamya 20 cnm
/S5 /'5—4’3 &:,u—.\o
(5 | 620
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Appendix C

Step-Test Plots
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Appendix D

Equipment and Materials Cutsheets
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CUIN I AL U, raiisage LONsSuuclors
ENGINEER: SM Stoller Corporation
PROJECT: Moab DOE

DATE OF ACCEPTANCE: 8/13/03

MATERIAL.: 40 mil HDPE

Colorado Lining International warrants workmanship performed by Colorado
Lining Intemational to be free of defects for five (5) year(s) from the date of
acceptance.

This limited warranty does not include damages or defects in workmanship
resulting from acts of God, including but not limited to earthquakes, floods, piercing
hail, ice, tornadoes, wind, or force majeure. The term "normal use” as used herein
does not include, among other things, the exposure of seams to harmful chemicals,
abuse of seams by machinery, equipment, or people, excessive pressure from any
source, or strain from any source.

Any claim for any alleged breach of this warranty must be made in writing to the
President of Colorada Lining International, by certified mail, within thirty (30) days after
the alleged defect is first noticed. Should the required notice not be given, the defect
and all warranties shall be deemed to have been waived by the purchaser and
purchaser shall have no right of recovery against Colorado Lining International. In the
event said repairs are to be effected, said repairs shall not be due until the area subject
to repair is in a clean, dry, unencumbered condition. This includes but is not limited to
the area available for repair to be free from all water, dirt, sludge, residuals and liquids
of any kind.

I hereby state that | have read and understand the above and foregoing Limited
Warranty and agree to such by signing hereunder.

PURCHASER/USE& 2.0, Stelley (cﬂ»ﬂ; / Uu.s ﬁcpdf,z,a,ww pry2 ery f
ACCEPTED BY: M 75/ p{/&/&«, be?/mw/ Adnirn; 5tratsr

COLORADO LINING INTERNATIONAL: = e "D
' '.-'
Colorado ‘ . ‘ California
(800) 524-8672 L\\"gl (877) 578-5000
© Texas So. California
(888) 5464641 ﬁfmﬁlW (888) 295-6100
- Montana South Dakota
(877) 448-2777 | (800) 661-2201

69SL-+9t (0LB) | v | I3d dA4T:$0 E0 0T noN
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FOR GSE LINING TECHNOLOGY, INC.
(GEOSYNTHETIC MANUFACTURED MATERIALS)

(U.S.A.)
" Date: September 30, 2003 Warranty No.: 509539
Purchaser Name: Department of Energy Project No.: 509539
‘ c/o SM. Stoller
Address: 2597 B ¥ Road . Effective Date:  August 13, 2003
City, State: Grand Junction, Colorado 81503 Project Name:  Moab DOE
Product Type/Description: GSE HD 40 mil Project Address: Palisade, Colorado

GSE Lining Technology, Inc. (“GSE”) warrants each GSE product described above to be free from material manufacturing defects
(as described by the contract’s material specifications) and to be able to withstand normal weathering for a period of five (5) years
from the above effective date for “normal use” in approved applications. This limited warranty does not include damages or defects
in the GSE product resulting from acts of God, casualty or catastrophe, including but not limited to: earthquakes, floods, piercing
hail, tornadoes or force majeure. The term “normal use” does not include, among other things, the exposure of GSE’s product to
harmful chemicals, abuse by machinery, equipment or people; improper site preparation or placement of cover materials; excessive
pressures or stresses from any source. This warranty is intended for commercial use only and is not in effect for the consumer as
defined in the Magnuson-Moss Warranty Act.

Should defects or premature loss of use within the scope of this warranty occur, GSE will, at its option, repair or replace the GSE
product on a pro rata basis at the current price in such manner as to charge the Purchaser only for that portion of the warranted life
which has elapsed since the purchase of the product. GSE shall have the right to inspect and determine the cause of the alleged
defect in the product and to take appropriate steps to repair or replace the product if a defect exists that is covered under this
warranty. This limited warranty only extends to the geosynthetic portion of this product manufactured by GSE and does not apply
to any third-party manufactured materials attached to GSE’s product. The third-party portion of the product will carry the original
manufacturer’s warranty that will be passed through to the Purchaser.

Any claim for any alleged breach of this warranty must be made in writing, by certified mail or courier, to GSE Lining
| Technology, Inc., 19103 Gundle Road, Houston, Texas 77073, with the words “Warranty Claim” clearly marked on the envelope,
within ten (10) days of Purchaser becoming aware of the alleged defect. Should the required notice not be given, the defect and all
warranties are waived by the Purchaser, and Purchaser shall not have rights under this warranty. GSE shall not be obligated to
perform any inspection or obligated to perform any repair or replacement under this warranty until the area is made available free
from all obstructions, water, dirt, sludge, residuals and liquids of any kind. If after inspection it is determined that there is no claim
under this warranty, Purchaser shall reimburse GSE for its costs associated with the site inspection.

In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be
entitled to a return of the purchase price for so much of the product as GSE determines to have violated the warranty provided
herein. GSE shall not be liable for direct, indirect, special, consequential or incidental damages resulting from a breach of this
warranty including, but not limited to: damages for loss of production, lost profits, personal injury or property damage. GSE shall
not be obligated to reimburse Purchaser for any repairs, replacement, modifications or alterations made by Purchaser to GSE’s
product, unless GSE specifically authorized, in writing, said repairs, replacements, modifications or alterations in advance. GSE
liability under this warranty shall in no event exceed the replacement cost of the product sold to the Purchaser for the particular
installation in which it failed.

GSE neither assumes nor authorizes any person other than an officer of GSE to assume for it any other or additional liability in
connection with the GSE product made on the basis of the Limited Warranty. GSE MAKES NO WARRANTY OF ANY KIND
OTHER THAN THAT GIVEN HEREIN AND HEREBY DISCLAIMS ALL WARRANTIES, INCLUDING BOTH
EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, AND BY ACCEPTING DELIVERY OF THE
PRODUCT, PURCHASER WAIVES ALL OTHER POSSIBLE WARRANTIES. GSE’s WARRANTY BECOMES AN
OBLIGATION OF GSE TO PERFORM UNDER THE WARRANTY ONLY UPON RECEIPT OF FINAL PAYMENT.

This warranty is extended to the Purchaser and is non-transferable and non-assignable, i.e. there are no 'third-party beneficiaries to
this warranty. '

GEOMEMBRANESp

5/612002 1




INSTALLATION WARRANTY

CONTRACTOR: Palisade Constructors
ENGINEER: SM Stoller Corporation
PROJECT: Moab DOE

DATE OF ACCEPTANCE: 81303 - -
MATERIAL: 40 mil HDPE

Colorado Lining Intemnational warrants workmanship performed by Colorado
Lining International to be free of defects for five (5) year(s) from the date of
acceptance, '

This limited warranty does not include damages or defects in workmansghip
resulting from acts of God, including but not limited to earthquakes, floods, piercing
hail, ice, tomadoes, wind, or force majeure. The term “normal use” as used herein
does not include, among other things, the exposure of seams to harmful chemicals,
abuse of seams by machinery, equipment, or people, excessive pressure from any
source, or strain from any source.

Any claim for any alleged breach of this warranty must be made in writing to the
President of Colorado Lining Intemational, by certified mail, within thirty (30) days after
the alleged defect is first noticed. Should the required notice not be given, the defect
and all warranties shall be deemed to have been waived by the purchaser and
purchaser shall have no right of recovery against Colorado Lining International. In the
event said repairs are to be effected, said repairs shall not be due until the area subject
to repair is in a clean, dry, unencumbered condition. This includes but is not limited to
the area available for repair to be free from all water, ditt, sludge, residuals and liquids
of any kind.

| hereby state that | have read and understand the above and foregoing Limited
Warranty and agree to such by signing hereunder.

PURCHASER/USER:

ACCEPTED BY:

COLORADO LINING INTERNATIONAL, 5 o — & —

Colorado California
(800%_524—8672 (877) 578-5000
exas ' - So. California
(888) 546-4641 Colornds Lining ~(888) 295-6100
Montana South Dakota

(877) 448-2777 (800) 661-2201



INSTALLATION WARRANTY

CONTRACTOR: Palisade Constructors
ENGINEER: SM Stoller Corporation
PROJECT: Moab DOE

DATE OF ACCEPTANCE: 8713/03

MATERIAL: 40 mil HDPE

Colorado Lining Intemational warmants workmanship performed by Colorado
Lining International to be free of defects for five (5) year(s) from the date of
acceptance.

This limited warmanty does not include damages or defects in workmansghip
resulting from acts of God, including but not limited to earthquakes, floods, piercing
hail, ice, tomadoes, wind, or force majeure. The term “"normal use" as used herein
does not include, among other things, the exposure of seams to harmful chemicals,
abuse of seams by machinery, equipment, or people, excessive pressure from any
source, or strain from any source.

Any clair for any alleged breach of this wamanty must be made in writing to the
President of Colorado Lining Intemational, by certified mail, within thirty (30) days after
the alleged defect is first noticed. Should the required notice not be given, the defect
and all warranties shall be deemed to have been waived by the purchaser and
purchaser shall have no right of recovery against Colorado Lining International. In the
event said repairs are to be effected, said repairs shall not be due until the area subject
to repair is in a clean, dry, unencumbered condition. This includes but is not limited to
the area available for repair to be free from all water, dirt, sludge, residuals and liquids
of any kind.

| hereby state that | have read and understand the above and foregoing Limited
Warranty and agree to sugh by signing hereunder.

PURCHASER/USER:

ACCEPTED BY:

COLORADOQ LINING INTERNATIONAL: TS5 o —S. —

Colorado California
(8002‘_524-8672 (877) 578-5000
exas - So. Callfornia
(888) 546-4641 Cloracds Lining (888) 2956100
Montana South Dakota
(877) 448-2777 (800) 661-2201



VU LIV AL (MANUBACIUKED MATERIALS)

o — (U.S.A)

Date: September 30, 2003 Warranty No.: 509539
~ rchaser Name: Dcpartment of Energy Project No.: 509539

¢/o S.M. Stoller
Address: 2597 B % Road . Effective Date:  August 13, 2003
City, State: Grand Junction, Colorado 81503 Project Name: Moab DOE
Product Type/Description: GSE HD 40 mil Project Address:  Palisade, Colorado

FGSE Lining Technology, Inc. (“GSE”) warrants each GSE product described above to be frce from material manufacturing defects
(as described by the contract’s materjal specifications) and to be able to withstand normal weathering for a period of five (5) years
from the above effective date for “normal use” in approved applications. This limited warranty does not include damages or defects
in the GSE product resulting from acts of God, casualty or catastrophe, including but not limited to: earthquakes, floods, piercing
hail, tornadoes or force majeure. The term “normal use” does not include, among other things, the exposure of GSE’s product to
harmful chemicals, abuse by machinery, equipment or people; improper site preparation or placement of cover Mmaterials; excessive
pressures or stresses from any source. This warranty is intended for commercial use only and is not in effect for the consumer as
defined in the Magnuson-Moss Warranty Act.

Should defects or premature loss of use within the scope of this warranty occur, GSE will, at its option, repair or replace the GSE
product on a pro rata basis at the current price in such manner as to charge the Purchaser only for that portion of the warranted life
which has elapsed since the purchase of the product. GSE shall have the right to inspect and determine the cause of the alleged
defect in the product and to take appropriate steps to repair or replace the product if a defect exists that is covered under this
warranty. This limited warranty only extends to the geosynthetic portion of this product manufactured by GSE and does not apply
to any third-party manufactured materials attached to GSE’s product. The third-party portion of the product will carry the original
manufacturer’s warranty that will be passed through to the Purchaser.

Any claim for any alleged breach of this warranty must be made in writing, by certified mail or courier, to GSE Lining
Technology, Inc., 19103 Gundle Road, Houston, Texas 77073, with the words “Warranty Claim” clearly marked on the envelope,
within ten (10) days of Purchaser becoming aware of the alleged defect. Should the required notice not be given, the defect and all
Tanties are waived by the Purchaser, and Purchaser shall not have rights under this warranty. GSE shall not be obligated to
orm any inspection or obligated to perform any repair or replacement under this warranty until the area is made available free| -
wrom all obstructions, water, dirt, shadge, residuals and liquids of any kind. If after imspection it is determined that there is no claim
under this warranty, Purchaser shall reimburse GSE for its costs associated with the site inspection,

In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be
entitled to-a return of the purchase price for so much of the product as GSE determines to have violated the warranty provided
herein. GSE shall not be liable for direct, indirect, special, consequential or incidental damages resulting from a breach of this
warranty including, but not limited {o: damages for loss of production, lost profits, personal injury or property damage. GSE shall
not be obligated to reimburse Purchaser for any repairs, rcplacement, modifications or alterations made by Purchaser to GSE’s
product, unless GSE specifically authorized, in writing, said repairs, replacements, modifications or alterations in advance. GSE
liability under this warranty shall in no event exceed the replacement cost of the product sold to the Purchaser for the particular
installation in which it failed.

GSE neither assumes nor authorizes any person other than an officer of GSE to assume for it any other or additional liability in
connection with the GSE product made on the basis of the Limited Warranty. GSE MAKES NO WARRAN TY OF ANY KIND
OTHER THAN THAT GIVEN HEREIN AND HEREBY DISCLAIMS ALL WARRANTIES, INCLUDING BOTH
EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, AND BY ACCEPTING DELIVERY OF THE
PRODUCT, PURCHASER WAIVES ALL OTHER POSSIBLE WARRANTIES. GSE’s WARRANTY BECOMES AN
OBLIGATION OF GSE TO PERFORM UNDER THE WARRANTY ONLY UPON RECEIPT OF FINAL PAYMENT.

This warranty is extended to the Purchaser and is non-transferable and non-assignable, i:e. there are no third-party beneficiaries to
this warranty. '

“SMBRANESp
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CONTRACTOR;: Palisade Constructors

ENGINEER: SM Stoller Corporation
PROJECT: ~ MoabDOE

DATE OF ACCEPTANCE: 8/13/03

MATERIAL: 40 mil HDPE

Colorado Lining International warrants workmanship performed by Colorado
Lining Intemational to be free of defects for five (5) year(s) from the date of
acceptance.

This limited warranty does not include damages or defects in workmanship
resulting from acts of God, including but not limited to earthquakes, floods, piercing
hail, ice, tornadoes, wind, or force majeure. The term “normal use" as used herein
does not include, among other things, the exposure of seams to harmful chemicals,
abuse of seams by machinery, equipment, or people, excessive pressure from any
source, or strain from any source.

Any claim for any alleged breach of this warranty must be made in writing to the
President of Colorado Lining International, by certified mail, within thirty (30) days after
the alleged defect is first noticed. Should the required notice not be given, the defect
and all warranties shall be deemed to have been waived by the purchaser and
purchaser shall have no right of recovery against Colorado Lining International. in the -
event said repairs are to be effected, said repairs shall not be due until the area subject
to repair is in a clean, dry, unencumbered condition. This includes but is not limited to
the area available for repair to be free from all water, dirt, sludge, residuals and liquids
of any kind.

I hereby state that | have read and understand the above and foregoing Limited
Warranty and agree ta such by signing hereunder.

PURCHASERMSER:

ACCEPTED BY:

COLORADO LINING INTERNATIONAL; &= er~"S——=—r

“ ‘v.-l
Colorado (g?g*',“ California
(800) 524-8672 A\ ﬁ (877) 578-5000
Texas So. Californi
(888) 5464641 Celoracds Lining (8(8)8) 2955100
Montana South Dakota

(877) 4482777 (800) 661-2201

68SL-+3¢ (04B) ' I13d d41:40 E0 01 Aoy



Product Data



Product Data Sheet

GSE STANDARD PRODUCTS GSE HD

GSE HD is a smooth, high quality, high density polyethylene (HDPE) geomembrane produced from specially formulat-
ed, virgin polysthylene resin. This polysthylene resin is designed specifically for flexible geomembrane applications. It
contains approximately 97.5% polyethylene, 2.5% carbon block and trace amounts of antioxidants and heat stabiliz-
ers; no other additives, fillers or extenders are used. GSE HD has outstanding chemical resistance, mechanical proper-
ties, environmental siress crack resistance, dimensional stability and thermal aging characteristics. GSE HD has excel-
lent resistance to UV radiation and is suitable for exposed conditions. These product specifications meet or exceed GRI

- GMI13. '

Product Specifications

NIMUMVALUE

Product Code HDE HDE HDE HDE HDE
’ 030A000 [040A000 [060A000 | 080A000 [100A000
Thickness, mils (mm) ASTM D 5199 every roll 27 (0.69) | 36 (0.91) | 54 (1.4) 72(1.8) | 90(2.3)
Density, g/lcm? ASTM D 1505 200,000 b 0.94 0.94 0.94 094 094
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib '
Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 122 (21) | 162 (28) | 243 (43) | 324 (57) | 405 (71)
Strength at Yield, Ib/in-width (N/mm) 63 (11) 84 (15) 130 (23) | 173(30) | 216 (38)
Elongation at Break, % G.L. 20 in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L. 1.3 in (33 mm) 13 13 13 13 13
Tear Resistance, [b (N) ASTM D 1004 45,000 Ib 21(93) | 28(125) | 42 (187) | 56(249) | 70 (311)
Puncture Resistance, 1b (N) ASTM D 4833 45,000 b 59 (263) | 79 (352) |119 (530) | 158 (703) | 198 (881)
Carbon Black Centent, % ASTM D 1603 20,000 b 20 20 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 1b +Note? | +Note1 | +Note T | +Note1 | +Note 1
Notched Constant Tensile Load, hrs ASTM D 5397, Appendix 200,000 ib 400 400 400 400 400
Thickness, mils (mm) ASTM D 5199 every roll 30 (0.75) | 40(1.0) | 60(1.5) | 80 (2.0) | 100 (2.5)
Oxidative Induction Time, minutes ASTM D 3895, 200° C; 200,000 b >100 >100 >100 >100 | >100
0,, 1 atm ‘
Roll Length (approximate), ft (m) : 1,120 (341) 870 (265) | 560 (171) | 420 (128) | 330 (101)
Roll Width, ft (m) 225(6.9)] 22.5(6.9)]22.5 (6.9) | 22.5(6.9) | 22.5 (6.9)
Roll Area, ft2 (m?) 25,200 19,575 12,600 3,675 1,650
(23471) (1819) 171 (899) 711

NOTES:

* +Note 1: Dispersian only applies to near spherical agglomerates, 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
* GSE HD is available in rolls weighing about 3,900 Ib {1,769 kg}
* All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and [TB of <77° C when tested with ASTM D 746,

DS005 R10/01/02

GSE Lining Technolegy, inc. Housten, Texas 800-435-2008 281-443-8564 Fax:  281-230-8650

Americas
Evrope/Middle East /Africo GSE Lining Technology GmbH Hamhurg, Germany 49-40-767420 Fax: 49-40-7674233
Asia /Pacific GSE Lining Technology Company Lid. Bangkok, Thailund 66-2-937-0091 Fax: 66-2-937-0067

This product data sheet & also available on our website ar:
www.gseworld.com



Projest No. 509539
: Moab Tailings West Cell

Projeit:

Produkts:
Seclicins:

GSE Internal Specification Review

Clarifications

Date: 15 May, 2003

1) 40 mil Minimum Smooth HDPE Geomembrane; 2) 16 02/yd2 Nonwoven Geotextile
Section 02271 page 6 of 14

Levelil Exceptions
Page (}2271-6 Section 2.2.B

Geomembrane Property

Project Specifications

GSE Specifications

Modulus at 100%

ASTM D638

C%arbon Black Dispersion

Not Tested

Cat 1or2

9ol 10 views in Cat 1 or 2. No
more than 1 view in Cal 3.

Level 2 Exceptions

Geomembrane Property Project Specifications GSE Specifications
Thickness ASTM D1593 ASTM D519%
Density ASTM D792 ASTM D792 or 1505

Level?zB Exceptions

None

SpecReview :

For aavennmental wnng soluhns . . he worid cames (e GSE™

A Gundle/SLT Environmenial, inc. Company
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12
13
13
16
16
16

12

Approx.
Ship Wt.
(pounds)

2.9
29
2.9
29
2.9
2.9

2.9
e— D —*

2.6
2.6
2.6
2.6
2.6
2.6
2.6

10.6
10.6
11.6
13.7
13.7
14.8
16.9

19.8
19.8
19.8
19.8
213
21.3
21.3

Dimensions in Inches

&d

30.4
30.4
3158
33.6
35.0
36.1
38.2

Disch.
Size

11/4" NPT
1 1/4" NPT
1 1/4" NPT
1 1/4* NPT
1 1/4" NPT
11/4" NPT
1 1/4" NPT

Size
qu
qn
qu
an
3
3n
"

HP
1/3A
12A
1/28
3/48

iC

1C
11/2C

Model #

{0Redi-Flo3-180

~¥ 10Redi-Flo3-220
10Redi-Fl03-300

10Redi-Flo3-340

10Redi-Flo3-100
10Redi-Flo3-140
10Redi-Flo3-260 .

Note: Weights include pump ends with motors

=

QRUNDFOS %

14

12
11

CAPACITY {GPM)



_Redi-Flo3 Technical Specifications

MATERIAL SPECIFICATION — REDI-FLO3 PUMP END

Pos.

Component Material DINW. | AlSI
Nr.
1 Valve Casing PVDF
1a Discharge Chamber | Stainless Steel | 14401 | 316
1 O-Ring FPM Rubber
2 Valve Cone PVDF
Valve Seat FPM Rubber
4 Top Chamber PVDF
43 Empty Chamber PVDF
Top Bearing FPM Rubber )
Neck Ring PVDF é :
7a Lock Ring Stainless Steel | 1.4401 | 316
Sa Guide Vanes PVDF
10 Bottom Chamber PVDF
13 impeller w/ tungsten -PVDF
carbide bearing
14 Suction Interconnector PVOF
14a Ring  Stainless Steel | 1.4401 | 316
16 Shaft w/  Stainless Steel | 1.4401 | 316
coupling | Sintered Steel
18 Cable Guard ‘Stainless Steel | 1.4401 | 316
- 18a Cable Guard Screws | Stainless Steel | 1.4401 | 316 |
30 | Pressure Equalization Cone PVOF .&
39 Valve Spring Stainless Steel | 1.4406 316I
55 Pump Sleeve Stainiess Steel | 1.4401 | 316
70 Valve Guide PVDF
85a Spacar Stainless Steel | 1.4401 | 316
i5 anunoros 8



s Redi-Flo3 Technical Specification

MATERIAL SPECIFICATION - REDI-FLO3 PUMP MOTOR

DIN W. | AISI 3

Pos. Component Material
Nr.
1 Stator Stainless Steel | 1.4401 | 316 = —?#_._,, 9
2 Rotor Stainless Steel | 1.4401 | 316 . @ l/‘/'
2a Stop Ring PP B | u
2b Filter Polyester N% |
Thrust Bearing Carbon f
Radial Bearing " Ceramic/ h@ [ "
tungsten carbide :-? ]
20 Motor Cable Tefzel ! 4 ,
w/ plug PVOF W% | |
22a Filling Plug FPM Rubber 2 |
24 O-Ring . FPM Rubber |
24a O-Ring FPM Rubber l
25 Top Cover PPS —P | ,,__UI-B ;
27 Fitter Polyester l/ i
32 Shaft Seal FPM Rubber
Motor Liquid SML-2 0 :

ORUNDW%

16



pl Yoitage:

_Redi-Flo3 Technical Data. .

- ELECTRIC.

X200-240V 165/ 10%, 50/60 Hz, PE
1x100-115V

Operation via Generator:

As a2 minimum, the generator outbut
must be equal to the motor P1[KW] +10%

Starting Current:

The motor starting current is equal to the
highest value stated on the motor nameplate

Starting:

Soft-stant

Run-up Time:

Motor Protection:

Maximum: 2 seconds

The motar is protected against:
Dry running, overvoltage, undervoltage,
overload, overtemperature

Power Factor:

PF=1

"Service Factaor:

0.33-0.50A[Hp)-1.75 at 115V/230V
0.50-0.75B[Hp}-1.4 at 230V
1.0-1.5C{Hp]-1.15 at 230V

Motor Cable: 3 Wire, Tafzel Cable Kit
Motor Liquid: Type SML 2
pH Values: 4-9

Liquid Temperature;

The temperature of the pumped fiquid should
not exceed 104°F.

please contact GRUNDFOS-

Note: If liquids with a viscosity higher than that of water are to be pumped,

Minimum Ambient Temperature:

AT

Maximum Ambient Temperature:

+140°F

Frost Protection:

Minimum Ambient Fluld Temperature:

_OPERATING CONDITIONS

if the pump is to be stored after uge, it must be stored
in a frost-free location or it must be ensured that the
motor liquid is frost-proof. Otherwise motor must be
8tored without being filled with motor liquid.

4F

Maximum Ambient Fluld Temperature:

Motor Dimensgions (MSE - NE 3):
0.33-0.50A[Hp]

APPROXIMATE DIMENSIONS AND WEIGHT

+104°'F

20.9" length x 2.68" diameter

0.50-0.75B{Hp) 20.9" length x 2.68" diameter
1.0-1.5C{Hp) 22.3" length x 2.68" diameter
Pump Diamater, incl. cable guard: 2.91"

Motor Weights (MSE - NE 3):

0.33-0.50A[Hp)] 6.0 Ibs

0.50-0.758[Hp) 7.1 Ibs

1.0-1.5G[Hp) 8.21b

Pump End Dimensions:

Pump Diameter: 2.68"

Pump Diameter, incl. cable guard: 2.91"

Pump End Dimengions (min. and max.):

5 Redi-Flo3 10.6" to 18.0"

10 Redi-Flo3 10.6" to 16.9"

15 Redi-Flo3 10.6" to 16.9"

22 Redi-Flo3 10.6"to 16.9

30 Redi-Flo3 10.6"t0 13.7"

Pump End Welghts (min. and max.):
All

221bsto 3.51bs

Well Diameter (minimum):

3

Instailation Depth (maximum):

500 feet, below static water lave!

17
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4 JUNIBG EGX ASSEMELIES
Assembly Weight = 17.7 Pounds
Skid Quantity = 48

Skid Weight = 850 Pounds

Control Valve
Black Box, Green Lid w/Snap Lock
Black Box, Green Lid w/Pentagon Lock
Black Box, Brown Mulch Lid w/Snap Lock

Electric
Black Box, Black Lid w/Pentagon Lock
Black Box, Black Lid w/Snap Lock
Black Box, Black Lid w/Hex Bolt Lack

* Water
Black Box, Black Lid w/Snap Lock
Black Box, Biack Reader Lid w/Snap Lock

Reclaimed Water
: Black Box, Purple Lid w/Snap Lock NEW COLOR!
© CATV
Black Box, Green Lid w/Snap Lock
¢ Blank
Black Box, Green (Blank) Insulator Lid, 6" Extension

B JUMBO BOX (Boxes Only)
© Box Weight = 11.9 Pounds

Skid Quantity = 48

Skid Weight = 610 Pounds

:Black
Black Box w/3 - 6" Extensions

- JUMBGO BOX (Lids Only)
: Lid Weight = 5.8 Pounds

Skid Quantity = 132

Skid Weight = 810 Pounds

Green (Blank), no Lock, use with. 190131 Insulator
Green (Blank) w/Snap Lock

Green “Control Valve” w/Snap-Lock

Green “Control Valve” w/Pentagon Lock

Brown Mulch “Control Valve” w/Snap Lock

Brick Red “Control Valve” w/Snap Lock

Black “Electric” w/Snap-Lock
Black “Electric” w/Pentagon Lock
Black ”Waterf'-w/Snap Lock
Purple “Reclaime; " w/Pentagonlg

9190101

180106
190121
190125

190104
190117
190129

190109
190107

190122

190112

190133

190130

190135
192103
192101
192109
192112
192113
191102
191105

.,‘19110

Purple * ReclalmeiWater" w/SdeBMITTAL REVlE 0

Black, 6" Height

Skid Quantity = 40} &
Skid Weight = 280

Black 6" Height an

Assembly Weight
Skid Quantity = 32
Skid Weight = 420

msneral conformity with the design ¢o
JUMBO BOX quuvrements called for by the contract decum
| contractor is responsible for the' accuracy. of @8t Bns,

Extension Weight —dd—"umﬁsrequrmq corre'avan with other materials of
i * portains sclely to the techniqu

Mo Exceplions

Green "Control’\/ﬁT\“/e“”Lid w/Snpp gm;p(agso@g;,@d

quct
/ Depanme t //_i //

Flat Base for Jumbo Box

" JUMBO BOX ACCESSORIES
Insulator (Used only-with 190135 Lid)
Lexan Bolt-Pentagon Lock
Lexan Locking:Nut-Pentagon Lock
Hexagon Steel Bold
8" Hinge Pin {for#172002:& 172114)
Snap Lock Set
‘Snap Lock Unlocking Tool {A)

) Locator Washer
P @  Screw for:Locator Washar

143013

144004 |

190132

190131
143003

143014

144017
144022
143020
143004

JUIMIDY BUA

£

/// f\\\
(14" x 20" x 12" H)

FEATURES:
* 10 Year Lid Guarantee
¢ Allows More Space

* Ametek’s SUPERFLEXON®is Easier
to Handle, Install, and Store

* Reader Lid Available

LD GUARRNTEE

AMETEK /(055 801ES

6" JUMBO EXTENSION

NEW INSUL

e /'i‘\w'%e"

cover

6" effective height

120" x 13'%16" 1D
(18%:" x 125" min.)

page 4



Manufacturer’s Recommendations for Pipe



INSTALLATION PROCEDURES FOR JOINING PVC PIPE
(.
1. Pipe is cut square with the axis, using a fine tooth hand saw éh'd_a miter box or a fine toothed
power saw with a suitable guide All burrs should be removed with a knife, file or abrasive

paper.

2. Surfaces to be joined should be clean and free of moisture. Clean surfaces with a clean, dry
cloth and PVC solvent. Remove gloss from the mating surfades with abrasive paper or steel
wool.

" 3. Keepcementcanclosedandinashady place when notinuse. Discard the cement if it does not

flow freely from the brush or if it appears lumpy and stringy.

4. Apply the PVC solvent cement as quickly as possible, as it is very fast drying. Quick application is
very important to minimize condensation of moisture from the air on the cement surface, under
conditions of high atmospheric humidity. The surface temperature of the mating surfaces
should not exceed 110°F at the time of assembly. The pipe temperature may be reduced by
swabbing the surfaces to be cemented with clean wet rags, provided all water is removed before
the cement is applied. First, using a scrubbing motion, apply primer to both surfaces that are to
be joined. Then apply a full even coat of cement to the pipe surface, to the depth of
the fitting socket. Next, apply a uniform, thin coating of cement to the interior of the fitting soc-
ket, including the shoulders of the socket bottom. Recoat the pipe with a second uniform coat of
cement, including the cut end of the pipe.

5. NOTE: The procedure above may be followed in the case of bell end pipe except that great care
should be taken not to apply an excess of cement in the bell socket, nor should any cement be
applied on the bell-to-pipe transition area. This precaution is particularly important for installa-
tion of beli end pipe with a wall thickness of less than 1/8".

6. Immedlately afterapplymg the last coat of oement tothe pipe,insertthe pipe mtothe flttlng until

it bottoms at the fitting shoulder. Turn the pipe or fitting 1/4 turn during assembly to evenly dis-

tribute cement. Hold the joints securely for approximately one minute for the cement to set.
After assembly, wipe excess cement from the pipe at the end of the fitting socket..

7. Handle the newly assembled joints carefully until the cement has gone through a set period.
Allow at least two hours before disturbing the pipe after the joint is made. This should be exten-
dedtofourhoursin extremely cold temperatures. Allow at least 12 hours before applying pres-
sure to the ling, as usually you do not get a Complete cure for 24 to 48 hours:.

8. Afterthe set penod the pipe can be carefully placed in prepared ditch and snaked from side to
side. Itisbesttoplacethe pipeintheditch early inthe morning, ratherthan assembling the pipe
in the heat of the day and laying it into the ditch at night, where it would cool rapidly. Itis impor-
tant that the line be pressure-tested before covering.

9. Becausethetolerancesaredifferenton Schedule 80vs. othertypesof PVC pipe, itis necessary
that the installer use a heavy-bodied or Heavy Duty Cement. In addition, the curing time men-
tioned in Paragraph 7 above should be tripled for Schedule 80 pipe installation.

The.above information was taken from the Plastics Pipe Institute Technical Report #10. If
additionalinformationis needed, write to: Plastics Pnpelnstltute 355 LexingtonAvenue, New York,
New York 18017.
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EAGLE
PVC 1120 PLASTIC PIPE

‘TYPE 1 SEMI-RIGID

MEMBEFR

PPFR

Plastic Pipe

and Fitlings

Association

SPECIFICATION SHE.,
Eftective June 1, 1992

Department of Commerce Standard PS 21-70

e Fejcted Working
Oate_6/27/27 Copament (= A/ Pressure  Weight
By 0L/ NGt , @ 73°F Per Pallet Pallets Per
0.D. I.D. Wall PSI 100’ . Quantities Truckload
1/2" .840 612 .109 600 16.40 12000 28
3/4" 1.050 .824 213 480 21.80 8100’ 28
1" 1.315 1.049 .1383 450 32.10 6300 28
EAGLE 1Va” 1.660 1.380 .140 370 43.40 3920 - 28
PVC 1%" ~ 1.900 1.610 .145 330 51.80 3020 28
Schedule 40 2" 2.375 2.067 .154 280 69.50 2100 28
Pressure Pipe 2%" - 2.875 2.469 .203 300 _109.60 1460’ 28
Available in BOE 3” 3.500 3.068 216 260 143.50 920 28
4" 4.500 4.026 .237 220 209.41 580° 28
5" 5.563 5.047 .258 190 284.54 460’ 24
6" 6.625 | 6.065 280 180 369.00 400’ 20
8" 8.625 7.962 332 160 576.39 280" 16
Sizes below 4" available only in standard 20’ lengths. . '
Sizes 4" & above available only in 20' laying lengths. Working
: Pressure Weight
Nominal @ 73°F Per Pallet  Pallets Per
Size 0.D. 1.D. Wali PSI 100’ Quantities Truckload
1/2" .840 .546 | 147 850 20.50 12000 28
3/4” 1.050 742 154 690 27.80) 8100 28
EAGLE 1" 1.315 967 179 630 40.90 6300 28
PVC 1% _1.660 1.278 191 520 56.70 3920" 28
Schedule 80 1%" 1.900 1.500 .200 470 68.60 3020 28
Pressure Pipe. 2" 2.375 1.939 .218 400 94.90 2100 28
Available in Plain 2%" 2.875 2.323 .276 420 144.90 1460 28
end only 3” 3.500 2.900 .300 370 193.80 920 28
4" 4.500 3.826 .337 320 283.30 580’ 28
5" 5.563 4.813 375 290 396.45 460’ 24
6" 6.625 5761 432 280 544,64 400 20
8” 8.625 7.625 .500 250 827.00 280" - 16

' Available in 20" lengths only. Available in white or gray. 8” in gray only.

Eagle PVC Schedule 40 and Schedule 80 meets all the requirements of ASTM D1785 and
D1784 and is listed by NSF International for potable water.
Eagle PVC Schedule 40 and Schedule 80 is covered by our limited warranty, which may
be found in the “Warranty” section of our catalog.
NOTE: PVC pipe in 1%” and above must be ordered in pallet quantities for maximum dis-
courts. PVC Schedule 40 Not recommended for threading. PVC Schedule 80 is suitable
for thrzading; however, pressure ratings listed above are reduced by 50% when pipe
is threaded.
NOTE: INSTALLATION OF PVC SCHEDULE 80 PIPE REQUIRES SPECIAL JOINING
PROCEDURES AND SOLVENT CEMENTS. (See Paragraph #9 on reverse side.)

SEE PVC MASTER LIST PRICE SHEET FOR CURRENT PRICES
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\Eagle Plastics, Inc.

146 N. Maple, P.O. Box 229
Hastings, NE 68902-0229

Re:’g\:gdm”m for generd 3 505
Kmited to requirements calc3 @)

© l“e cc'ﬂracl
of dimensions, quantities

“‘Cr‘;rt\ﬂ SrEC
MO ﬂﬁ:gs‘sff éPEGIFICN‘ﬁ!chgym
FAX 402-461-3409 and forinter =« Etfective -Juhé ¥ 188

Son arene % - € srptans Taken

T F...uter Cerrected
- b cod and Resubmit
EAGLE - F\e|ec;edjaé )

P VPET SEM ARG L2 Rr =

TYPE 1 SEMI-RIGIL

Conforms to U.S. Department of Commerce Standard PS 22-70

Working We:ght

Nominal Pressure Per Pallet Paliets Per

Size 0.D. 1.D. Wall @ 73°F 100’ Quantities Truckload
1% | 1.660 1.532 064 160 22.00 3920’ 28
EAGLE G 1" © 1.900 1.754 073 160 28.90 3020 28
PVC G2" 2.375 2.193 .091 160 43.00 2100 28
160 PSI G 2%" 2,875 - 2.655 110 . 160 63.30 1460’ 28
Pressure Pipe G 3" 3.500 3.230 135 160 92.30 920’ 28
SDR 26 G 4" 4.500 4154 73 . 160 155.80 580’ 28
Available in BOE 5" 5.563 - 5,135 214 160 1 238.83 460 24
G 6" 6.625 6.115 . -.255 160 338.15 400’ 20
G 8" 8.625 7.962 332 160 576.39 280 16

Sizes below 4’ available only in standard 20’ lengths.
Sizes 4" & above available only in 20’ laying lengths.

SIZES MARKED WITH “G” AVAILABLE WITH MOLDED
IN PLACE GASKET
WHEN ORDERING GASKETED PIPE, PLEASE SPECIFY “GASKETED”.

Working 4Weight

Nominal o Pressure Per Pallet Pallets Per

Size 0.D. i.D.  Wall @ 73°F 100’  Quarntities Truckload
/2% 840 | 716 | 062 315 1060 | 12000 | 28
3/4" 1.050 .930 .060 200 13.00 8100 28
1" 1 1315 1.189 .063 200 17.00 6300 - 28
EAGLE 1" 1.660 1.502 079 200 26.80 3920 28
PVC G111 1.900 1.720 090 200 34.50 3020 28
200 PSI G 2 2375 | 2.149 113 | 200 52.00 2100 28
Pressure Pipe G 2w 2.875 2.601 137 200 76.80 1460 28
SDR 21 G 3" 3.500 3.166 167 200 112.70 920’ 28
Available in BOE G 4 4.500 4.072 .214 200 190.45 580’ 28
5" 5.563 5.033 265 200 291.41 460’ 24
**12" SDR 13.5 G 6" 6.625 5.993 316 200 413.69 400’ 20
G 8" 8.625 7.804 411 200 70515 280 16

Eagle PVC meets all the requrrements of ASTM D2241 and D1784 and is listed by NSF Inter-
national for potable water,

Eagle PVCis covered by our limited warranty which may be foundinthe "Warranty” sec-
tion of our catalog. S

NOTE: PVC pipe in 1%” and above must be ordered in pallet quantities for maximum
discounts.

SEE PVC MASTER LIST PRICE SHEET FOR CURRENT PRICES

Form No. EP-£
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Manual No. 920685-8

Great Plains Industries, Inc. Limited Warranty Policy

The warranty period shall begin on the date of the original new equipment purchass.
Warrantor's obligation hereunder shall be limited to repairing defective workmanship or
replacing or repairing any defective part or parts. This warranty shall not apply if:

a.) the product has been altered or modified outside the warrantor’s duly appointed
representative; :

b.) the product has been subjected to neglect, misuse, abuse or damage or has been

installed or operated other than in accordance with the manufacturer's operating
instructions.

To make a claim against this warranty, natice of claim must be given in writing to the
company at its above address no later than 30 days after the expiration of the warranty
period. Such notice shall Identify the defect in the product. The company shall, within 14
~ays of receipt of such notics, notify the customer to either send the product, transpor-
‘on prepaid, to the company at its office in Wichita, Kansas, or to a duly authorized
<rvice center. The company shall perform all obligations imposed on it by the terms of
this warranty within 60 days of receipt of the defective product.

GREAT PLAINS INDUSTRIES, INC. EXCLUDES LIABILITY UNDER THIS WARRANTY
FOR DIRECT, INDIRECT, INCIDENTAL AND CONSEQUENTIAL DAMAGES INCURRED
IN THE USE OR LOSS OF USE OF THE PRODUCT WARRANTED HEREUNDER.

The company herewith expressly disclaims any warranty of merchantability or fitness for
any particular purpase other than for which it was designed.

This warranty gives you specificrights and youmay also have other rights which vary from
U.S. state to U.S. state. |

NOTE: In compliance with MAGNUSON MOSS CONSUMER WARRANTY ACT - Part
702 (governs the resale availability of the warranty terms),

5262 East 361h Street North
Wichila, KS USA 67220-3205
TEL: 316-686-7361

FAX: 316-686-6746

®

GREAT PLAINS INOUSTRIES INC.
1-888-996-3837

www.gplains.com/gpi z

21999 by GREAT PLAINS INDUSTRIES, INC., Wichita, KS
rinted U.S.A. :



CHECK Valve s

FREIGHT TERMS:

PAYMENT TERMS:

PURCHASE
ORDER FORMS:

STOCKING
WHOLESALER
MINIMUM CHARGE:
SPECIAL PRODUCTS:

LIMITED WARRANTY:

SERVICE POLICY:

RETURNED GOODS
MINIMUM CHARGE:

NOTE:

~have other rights that vary from State to State. You should consuii applicable state laws to determine

-

All shipments are F.0.B. shipping point. Shipments from factory less than 1000 Ibs. are FOB. factory.

Factory shipments OF $5000 and over within the continental U.S.A. will be prepaid and allowed when
made at the lowest motor carrier transportation rate.

See page 3 for the advantages of buying the whole Watts line.

The invoices are due and payable 30 days from the date. of invoice. A 2% cash discount allowed an
net amount of invoice if paid on or before the_10th of the following month. Invoices dated on or after
the 25th will be

considered as dated the first of the next month. Postmark on envelope will be considered date of
check. ,

Orders submitted on customer’s own purchase order forms will be accepted only with the express
understanding that no stalements. clauses, or conditions contained in said order form will be
bindirig on the Seller if they in.any way modity the Seller's own terms and conditions of sales.

A minimum billing charge of $100.00 applies to shipments F.O.B. factory. Stocking
Wholesaler Costomers ate encouraged to order sufficient material to avoid this
charge wlich is necessitated by increased costs of processing small orders.

Orders tor special or modified products are non-cancelable.

Watts Regulator Company warrants each product to be free from defects in material and workman-
ship under normal usage for a period_of one year from the date of original shipment. In the event
of such defects within the warranty period, the Company will, at its option, replace or recondition the
product without charge. This shall constitute the sole and exciusive remedy for breach of warranty,
and the Company shall not be responsible for any incidental, special or consequential damages,
including without limitation, lost profits or the cost of repairing or replacing other property which is
damaged if this product does not work properly, other costs resulting from labor charges, delays,
vandatism, negligence, fouling caused by foreign material, damage from adverse water conditions,
chemical. or any other circumstances over which the Company has no control. This warranty shall
be invalidated by any abuse, misuse, misapplication or improper installation of the product. THIS
WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Any
impliet warranties that are imposed by law are limited in duration to one year.

some states do not allow limitations on how long an implied warranty lasts, and some States do
not aliow the exclusion or limitation of incidental or consequential damages. Therefore the above
limitations may not apply to you. This Limited Warranty gives vou specific legal righis, and you may

vour tights

Far inoperative products beyond the warranty period, we assume no liability for replacement of
valves due 10 service conditions beyond our control.

No maierial shall be returned without authorization. When credit is issued it will be at the

price charged, or prevailing price if lower, less handling charges based on costs of reconditioning,
boxing. etc. However, a minimum 15% handling charge will apply. A mirimum handling charge

of $10.00 is applied whenever the 15% handling deduction does not total $10.00. Products which
are obsolete or made to special order are not returnable.

Prices and terms are subject to change without notice and supersede all previous quotations. The
right is reserved to change or modify product design or construction without pricr notice and
without incurring any obligation fc make such changes and modifications on products previously
or subseguently sold.

Terms an'd Conditions

Consult factorv for ordarinn rnde rnimhere nf annnial madaininatine- : PO
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SENERAL INFORMATION

PRODUCT

VALLEY INSTRUMENT is an industrial instru-
ment manufacturer serving the needs of domes-
tic and international customers for over 50
years. Our products include pressure gauges
- from 1.5” to 6", with capabilities in pressure
from low pressure applications - inches of
water, to high pressure applications - 20,000
PSI and bi-metal thermometers from 1” to 5”
with temperature ranges up to 1000° F.

Custom pressure gauges are available with
special calibration, custom logo’s, special pres-
sure ranges, unique color coding or any other
special feature the customer may require.

PRESSURE:

When choosing a pressure range you should
choose one that is twice the normal system
pressure. EXAMPLE: If system runs at 50 PS|
you should choose a 100 PSI gauge. This will
make the gauge last longer and will be more

afe and accurate

MEDIUM:

Consult the gauge selection guide for medium
compatibility.

ENVIRONMENT:

Special consideration should be given in cor-
rosive atmospheres such as chemical, salt air,
water or dust. VALLEY INSTRUMENT can offer

many styles that ward off these corrosive
attacks.

LIQUID FILLING:

This feature adds to the life of a pressure
gauge. When the case is filled with a dampen-
ing fluid, the internal components are protected
from outside contaminants, providing continu-
ous lubrication for the tube and movement,
reducing the shock waves caused by vibration
or pressure fluctuations, and virtually eliminat-
ing pointer flutter. It should not be used in con-

junction with oxygen service or other explosive
agents.

WARNING:

Misuse of this product may cause explosion
and personal injury.
Liquid filled gauges should not be used in appli-
cations involving oxygen, chlorine, nitric acid,
hydrogen peroxide, and other strong oxidizing
agents, because of the danger of spontaneous
chemical reaction, ignition, or explosion.

WARRANTY: :

This warranty is in lieu of all other warranties
expressed or implied. VALLEY INSTRUMENT
warrants that all products sold shall be free from
defects in workmanship and material when
used within the service and scope for which
they were designed. Such warranty shall apply
for a period of one year after the shipment of the
product. If at any time within this period, it is -
established to the satisfaction of VALLEY
INSTRUMENT that the product was defective at
time of shipment, VALLEY INSTRUMENT at its
option, shall furnish replacements of , or repair
the product. It is understood that the liability of
VALLEY INSTRUMENT shall be limited to such
repair or replacement and that VALLEY
INSTRUMENT shall not be liable for any direct
or consequential damages arising out of any
defects or from any cause whatsoever. This
warranty does not cover deterioration by normal
wear and tear or any other cause of failure other
than defects in workmanship and material as
previously outlined. Unless repairs to, alter-
ations of, or work done on the product by the
purchaser is specifically authorized in writing by
VALLEY INSTRUMENT, any warranty applicable
to the product shall become null and void.

RETURNED GOODS:

VALLEY INSTRUMENT will make every effort
possible to rectify errors which result in items
being returned for credit. VALLEY INSTRU-
MENT requires a return authorization number
and a copy of the packing list with all returned
goods, a rehandling charge may apply. Our
goal is to provide you with prompt and correct

credit. Special order products may not be
returned.

SPECIFICATIONS:
The design specifications found in this catalog
are subject to change without notice.

28




-
-

SERIES BACKWASH VALVES SN ) ERMADON - -
DESCRIPTION PRICE MODEL DESCRIPTION PRICE
250-22-A-"= Hydraulic 2" X 2" Backwash Valve  $180 MT ' FLOW 2.5 - 22 GPM | $70
55-99-A- - Electric Remote 2" X 2" Backwash Valve 320 Dial Capacity: 300; 550; 1,200; 2,600; 5,500; 13,000 Gal.
350-32-A-- . Hydraulic 3” X 2" Backwash Valve 380 MTA FLOW 5 -9 GPM 70

Dial Capacity: 125; 500; 1,200; 2,000 Gal.

350-55-32-A-". Electric Remote 3" X 2" Backwash Valve 520
350-43-+.% Hydraulic 4" X 3" Backwash Valve 760
350-55-43-A-:" Electric Remote  4” X 3” Backwash Valve 900

‘. = 12- Flanged Class 125; GR-Grooved; NP-Threaded

MODEL BASIC MODELS 11/2” 2" 3 4" 6” -8”
900 Water Meter $415 $460 $820 $1,450 $2.,600 $3,725
: Basic Control Valve-Included ‘

910 Water Meter & Control Valve 530 590 - 990 1,665 2,810 3,945
Electric Remote Control :

920 Water Meter & Pressure 610 680 1075 1,745 3,050 4185
Reducing Valve

930 Water Meter & Pressure 610 680 1075 1,745 3,050 4,185
Sustaining/Relief Valve

923 Water Meter with Pressure 770 855 1,255 1,925 3,580 4,700

Reducing & Sustaining Valve

900 SERIES-OPTIONS AND ACCESSORIES

Electric Pulse Transmission 110
e 11/2>-4" 1 pulse/.1 gal or /1 or /10 gal or /100 gal

Y 67-8" 1 pulse/1 gal or /10 gal or /100 gal or /1,000 gal
; .-D - Pre-Set Quantity Valve Shut-Off (3-Way Pilot Valve) 90
= Dial Selection 1 1/2”, 2, 3”: 13,000/50,000/130,000/210,000, 3”-8": 130,000/210,000/500,000/870,000/1,300,000
= | . -DD Hydraulic Sequential Operation (5-Way Pilot Valve 110
-S  Pre-Set Quantity Pump Shut-Off (Electric Switch) 250
w [ “-20 Check Feature 80
= | ---30 Two Stage Opening 140
= /-55 _ Electric Remote Control (Included in Model 910) 185
3 -Z Manual Control - ( Manual Select Valve-0n/0ff/Auto) 40
% -F Large Control Filter 290
© “-CT Copper Tubing/Brass Fittings 125

Consult factory for other available control functions.

Prices are F.0.B. Anaheim, California. Prices are subject to
- //ﬂ /ﬁ’ /é'ﬂjzf change without notice. A minimum order charge of $50.00 NET

% applies to all orders. Payment terms are NET THIRTY (30) DAYS.

No material shall be returned without prior written authorization from the factory.
Merchandise returned for credit must be received in new unused condition and return
freight must be prepaid. A 20% restocking charge will apply.

\//,7 SV TERMS OF SALE
RD

LIMITED WARRANTY:
Bermad, Inc. warrants each product against defects in material and workmanship for
i a period of one year from the date of original shipment when installed and operated
0n‘[|‘0| Va |Ves accPrdig% to B?rmad, lnc.hlnstruction;. Defective materials will be repaired %r

replaced free of charge when returned to our factory freight prepaid provide
4070 East Leaverton Court 1-800-821-6825 Bermad, Inc. receives prompt written notice of the claimed defect. Bermad, Inc. shall
Anaheim, California 92807 FAX (714) 666-2533 got be}; liable gor an‘y anide%tal or c%n%equengial damage loss or expense arising

A irectly or indirectly from the use of the product.

(714) 666-1100 g-mail; bermad@bermadusa.com Y Y P

THE FOREGOING WARRANTY 1S IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

52000
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- NIBCO INC. 125% LIMITED WARRANTY. -~
- . Applicable to NIBCO'INC, Pres;urg Rytgq_Met_a' Valves

NTBCOIN warrants each NIBCO pressure rated metal valvé to be freé from defects in materials and workman
" al use and service fora period the lesser.of one (1) year from the date putin service, or two (2) ye:

DAMAGES ' OF EVERY. TYPE.AND DESCRIPTION RESU]
ERIAL. OR: WORKMANSHIP, INCLUDING BUT. NOT LIMITEI
DAMAGES. Some. states ow: the ‘exclusion or. limitati

how to order

State quantity, figure number and size for each valve TECHNICAL ASSISTANCE
you wish to order. See individual valve catalog pages Engineers, contractors, wholesalers or
for specific or special product designations. manufacturers may obtain special or technical
‘ assistance from any factory representative of
- HOW MANY TO ORDER NIBCO. Write, fax or phone.
NIBCO valves are decimal packed for your
convenience in handling, shipping and stock- NiBCO INC.
keeping. Number in master carton varies with item. World Headquarters
1516 Middlebury Street
POLICY ON RETURNS TO FACTORY Elkhart, IN 46516-4740
NO NIBCO valves are to be returned without prior USA .
written-agreement. Transportation must be prepaid. A Phone: 1.574.295.3000
20% charge will be made to cover cost of rehandling Fax: 1.574.295.3307
and reinspection. Technical Service Phone: 1.888.446.4226

Fax: 1.888.336.4226

To the best of our knowledge the information contained in, this publication is accurate. However, NIBCO® does not assume any liability whatsoever for the
accuracy or completeness of such information. Final determinations of the suitability of any information or product for the use to be contemplated is the
sole responsibility of the user. The manner of that use, and whether there is any infringement of patents, is also the sole responsibility of the user.

NIBCO INC. WORLD HEADQUARTERS * 1516 MIDDLEBURY ST. » ELKHART, IN 46516-4740  USA  PH: 1.800.234.0227
TECH SERVICES PH: 1.888.446.4226 * FAX: 1.800.234.0557 » INTERNATIONAL OFFICE PH: +1.574.295.3221 » FAX: +1.574.295.3455

waanrr nihnn fnm




PVC SCHEDULE 80 FITTINGS, UNIONS,
CLASS 150 FI.ANGES & TANK ADAPTERS

tis the policy-and objective of Spears Manufacturing Company-to produce a superior-quality product suitable for its intended use; with
" ‘regard to functionality, structural integrity, and conformance to-established industry standards and practices. it is the commitment of this
+ Campany to do so in a manner which provides consistency of product quality, optimumn availability, and superior customer service,
~while maintaining efficiency of operations and-profitability necessary to perpetuate product improvement and customer satisfaction.

- Furthermore, it is recognized that the-attainment-of these objecrlves is the responsibility of all Company operations and personnel
ccordmg to-their respective func’rrons .

Except as otherwise mandated by law, Spears Manufactunng Company warrants that the.goods which have been-directly. -
 manufactured by them shall be free from:defects in material and workmanship for a period of one (1) year; from the date of shipment.
CUSTOMER AGREES THAT THIS WARRANTY SHALL BE EFFECTIVE SO LONG AS THE GOODS AREUSED SOLELY FOR THE
- NORMAL PURPOSES FOR'WHICH THEY ARE INTENDED AND IN CONFORMANCE WITH INDUSTRY ESTABLISHED:
 ENGINEERING, INSTALLATION, OPERATING, AND MAINTENANCE SPECIFICATIONS, RECOMMENDATIONS AND i
INS_TRUCTIONS VIOLATION THEREOF SHALL VOID THIS WARRANTY AND RELIEVE COMPANY. FROM ANY OBLIGATION
UNDER THIS WARRANTY. COMPANY CANNOT AND DOES NOT ASSUME RESPONSIBILITY, AND EXPRESSLY DISCLAIMS
ANY LIABILITY; DUE TO CUSTOMER’S, ANYINSTALLER'S OR END USER'S FAILURE TO COMPLY WITH SUCH »
, SPECIFICATIONS RECOMMENDATIONS AND INSTRUGTIONS.

If Customer receives any goods that appear o be defective, upon recerpt of a Return Authorlzatlon (RA#) issued: by Spears Customer ;
Services Department, Customer may return such questronable goods. The material must be returned prepaid to Company:at 15853
“QOlden Street, Sylmar, California 91342 along withcompleted Return. Autherization documentation. After examination if the.goods:are
. “determined to be defective in materials or workmanship directly provided by Company, Company, at its sole option, may-either repairor
“replace the defective goods, or reimburse Customer-forthe cost of such goods. This shall be Customer’s only remedy. All costs of .
shipping such questionable goods and any replacements thereof to and from Company’s facility shall be borne by Customer. Customer
~agrees that Company will not be responsible forother partsor laborin connection with repairing, replacing; or returning:such goods -
while goods are in possession of Campany for analysis, nor for any delays beyond Company’s reasonable control (including, with-
fimitatien, delays due to unavailability of materials, equipment; other supplies or labor, strikes, governmental regulation or other acts of
God), provided that any delay shall tollthe warranty period for'the same amount of time as the delay itself. i

COMPANY EXTENDS ONLY. THIS WARRANTY AND EXPLICITLY WAIVES ALL OTHER WARRANTIES, EXPRESSED OR
~ IMPLIED, ORAL OR STATUTORY.(INCLUDING ANY IMPLIED WARRANTIES OR AFFIRMATION, SUITABILITY, - - co

_, MERCHANTABILITY ORFITNESS FOR A PARTICULAR PURPOSE) APPLICABLE TO THE GOODS NO AFFIRMATION BY
COMPANY OR ANY OF ITS REPRESENTATIVES, BY WORDS OR CONDUCT, SHALL CONSTITUTE A WARRANTY: THIS

- WARRANTY MAY NOT BE:EXTENDED, ALTERED OR OTHERWISE MODIFIED EXCEPT BY WRITTEN AGREEMENT SIGNED BY
COMPANY.

BY TS ACCEPTANCE OF THE GOODS CUSTOMER HEREBY SPECIFICALLY AND EXPRESSLY WAIVES ALL OTHER LIABILITY ,
‘OR'OBLIGATION OF ANY-KIND OR CHARACTER OF COMPANY, INCLUDING WITHOUT LIMITATION LIABILITY PREDICATED
UPON STRICT LIABILITY OR TORT,;AND ALL DAMAGES AND LOSSES AS A RESULT THEREOF, INCLUDING BUT NOT LIMITED -

TO ALL KNOWN, UNKNOWN;, FORESEEABLE, UNFORESEEABLE, ABSOLUTE, CONTINGENT, LIQUIDATED NON-LIQUIDATED, -
COMPENSATORY GENERAL SPECIAL, CONSEQUENTIAL INCIDENTAL, OR PUNITIVE DAMAGES, AND WITH RESPECT TO

~THE GOODS, THEIR RETURN; REPAIR, RESTORATION AND REPLACEMENT. WITH RESPECT TO-SUCH WAIVER, CUSTOMER
HEREBY EXPLIGITLY WAIVES CALIFORNIA CIVIL CODE §1542 WHICH STATES “A GENERAL RELEASE DOES NOT EXTEND

TO CLAIMS WHICH THE -GREDITOR DOES NOT. KNOW OR SUSPECT TO-EXIST IN HIS FAVOR-AT THE TIME OF EXECUTING

THIS RELEASE, WHICH IF KNOWN BY HIM MUST HAVE MATERIALLY ADVERSELY AFFECTED HIS SETTLEMENT WITH

. DEBTOR” AND ALL OTHER SIMILAR STATUTORY, COMMON AND.CASE LAW RIGHTS, DEFENSES AND LIMITATIONS.

~Having independently inspected a sample of the goods as fully as desired or having refused to make such examination upon
--.acceptance of delivery of the goods, and except as otherwise herein provided, Customer hereby accepts the goods in.its “AS IS”. -
*" condition “WITH ALL-FAULTS™ without any other warranty, expressed or implied, and hereby accepts and assumes the entire risk and
cost of all necessary servrcrng, repalrs and remedy thereof L

‘Standards provide greater assurance-of product performance and’cons,lstency, and.are availablé to assist design-engineers in system-
~specification. The most frequently referenced-industry standards for plastic piping systems are ASTM Standard Specifications and
Practices. Along with ASTM Standards; additional product specifications and certifications form the basis of product conformance to
which Spears products are manufactured

ASTM D 2467 Poly (Vinyl Chioride) (PVC) Plastlc Pipe Fittings, Schedule 80. ... :
- ASTMD 1784 Rigid Poly (Viny! Chloride) (PVC) Compounds and Chiorinated Poly (V!nyl Chlorlde) (CPVC) Cornpounds

o National Sanitation Foundation (NSF) Standard 61 andlor 14 Plastrc Frttmgs for Potablé Water. )

_Material Spears Schedule 80 Fittings. are produced from PVC Cell Classification 12454,
Fabricated Fittings Spears Fabricated Fittings conform to Spears Manufacturing Company Special Engineering Specifications.

Prices subject fo change without notice. Possession of this price schedule shall not be construed as an offer to sell the products listed.
Product drawings ‘and/or photographs are representative and may not fully reflect product configurations.

Page1 ' : Made in the U.S.A.
Drnnracciva Dradnnte fram Cneoare Innnuatinn and Tarhnnlnnw



l_@;s' [ PVC WHITE SCHEDULE 40 FITTINGS, UNIONS AND SADDLES ]

SPEARS QUALITY POLIC

It is the policy and objective of Spears Manufacturing Company to produce a superior quality product suitable for its intended use, with
regard to functionality, structural integrity, and conformance to established industry standards and practices. It is the commitment of this
Company to do so in a manner which provides consistency of product quality, optimum availability, and superior customer service,
while maintaining efficiency of operations and profitability necessary o perpetuate product improvement and customer satisfaction.

Furthermore, it is recognized that the attainment of these objectives is the responsibility of all Company operations and personnel
according to their respective functions.

LIMITED WARRANTY-

Except as otherwise mandated by law, Spears Manufacturing Company warrants that the goods which have been directly
manutactured by them shall be free from defects in material and workmanship for a period of one (1) year, from the date of shipment.
CUSTOMER AGREES THAT THIS WARRANTY SHALL BE EFFECTIVE SO LONG AS THE GOODS ARE USED SOLELY FOR THE
NORMAL PURPOSES FOR WHICH THEY ARE INTENDED AND IN CONFORMANCE WITH INDUSTRY ESTABLISHED
ENGINEERING, INSTALLATION, OPERATING, AND MAINTENANCE SPECIFICATIONS, RECOMMENDATIONS AND
INSTRUGTIONS. VIOLATION THEREOF SHALL VOID THIS WARRANTY AND RELIEVE COMPANY FROM ANY OBLIGATION
UNDER THIS WARRANTY. COMPANY CANNOT AND DOES NOT ASSUME RESPONSIBILITY, AND EXPRESSLY DISCLAIMS
ANY LIABILITY, DUE TO CUSTOMER'S, ANY INSTALLER’S OR END USER'S FAILURE TO COMPLY WITH SUCH
SPECIFICATIONS, RECOMMENDATIONS AND INSTRUCTIONS.

If Customer receives any goods that appear to be defective, upon receipt of a Return Autharization (RA#) issued by Spears Customer
Services Department, Customer may return such questionable goods. The material must be returned prepaid to Company at 15853
Olden Street, Sylmar, California 91342 along with completed Return Authorization documentation. After examination if the goods are
determined to be defective in materials or workmanship directly provided by Company, Company, at its sole option, may either repair or
replace the defective goods, or reimburse Customer for the cost of such goods. This shall be Customer’s only remedy. All costs of
shipping such questionable goods and any reptacements thereof to and from Company'’s facility shall be borne by Customer. Customer
agrees that Company will not be responsible for other parts or labor in connection with repairing, replacing, or returning such goods
while goods are in possession of Company for analysis, nor for any delays beyond Company's reasonable control (including, with
fimitation, delays due to unavailability of materials, equipment, other supplies or labor, strikes, governmental regulation or other acts of
God), provided that any delay shall toll the warranty period for the same amount of time as the delay itself.

COMPANY EXTENDS ONLY THIS WARRANTY AND EXPLICITLY WAIVES ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED, ORAL OR STATUTORY (INCLUDING ANY IMPLIED WARRANTIES OR AFFIRMATION, SUITABILITY,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE) APPLICABLE TO THE GOODS. NO AFFIRMATION BY
COMPANY OR ANY OF ITS REPRESENTATIVES, BY WORDS OR CONDUCT, SHALL CONSTITUTE A WARRANTY. THIS

WARRANTY MAY NOT BE EXTENDED, ALTERED OR OTHERWISE MODIFIED EXCEPT BY WRITTEN AGREEMENT SIGNED BY
COMPANY. ‘

BY ITS ACCEPTANCE OF THE GOODS, CUSTOMER HEREBY SPECIFICALLY AND EXPRESSLY WAIVES ALL OTHER LIABILITY
OR OBLIGATION OF ANY KIND OR CHARACTER OF COMPANY, INCLUDING WITHOUT LIMITATION LIABILITY PREDICATED
UPON STRICT LIABILITY OR TORT, AND ALL DAMAGES AND LOSSES AS A RESULT THEREOF, INCLUDING BUT NOT LIMITED -
TO ALL KNOWN, UNKNOWN, FORESEEABLE, UNFORESEEABLE, ABSOLUTE, CONTINGENT, LIQUIDATED, NON-LIQUIDATED,
COMPENSATORY, GENERAL, SPECIAL, CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE DAMAGES, AND WITH RESPECT TO
THE GOODS, THEIR RETURN, REPAIR, RESTORATION AND REPLACEMENT. WITH RESPECT TO SUCH WAIVER, CUSTOMER
HEREBY EXPLICITLY WAIVES CALIFORNIA CIVIL CODE §1542 WHICH STATES “A GENERAL RELEASE DOES NOT EXTEND
TO CLAIMS WHICH THE CREDITOR DOES NOT KNOW OR SUSPECT TO EXIST IN HIS FAVOR AT THE TIME OF EXECUTING
THIS RELEASE, WHICH IF KNOWN BY HIM MUST HAVE MATERIALLY ADVERSELY AFFECTED HIS SETTLEMENT WITH
DEBTOR” AND ALL OTHER SIMILAR STATUTORY, COMMON AND CASE LAW RIGHTS, DEFENSES AND LIMITATIONS.

Having independently inspected a sample of the goods as fully as desired or having refused to make such examination upon
acceptance of delivery of the goods, and except as otherwise herein provided, Customer hereby accepts the goods in its “AS 1S
condition “WITH ALL FAULTS” without any other warranty, expressed or implied, and hereby accepts and assumes the entire risk and
cost of all necessary servicing, repairs and remedy thereof.

STANDARDS & SPECIFICATIONS .

Standards provide greater assurance of product performance and consistency, and are available to assist design engineers in system
specification. The most frequently referenced industry standards for plastic piping systems are ASTM Standard Specifications and

Practices. Along with ASTM Standards, additional product specifications and certifications form the basis of product conformance to
which Spears products are manufactured. ' S

ASTM.D 2466 Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40. v

ASTMD 1784 Rigid Poly (Vinyl Chioride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
ASTM D 2609 Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe.

@ _ National Sanitation Foundation (NSF) Standard 61 and/or 14 Plastic Fittings for Potable Water.

Material Spears Schedule 40 Fittings are produced from PVC Type |, Cell Classification 12454,
Fabricated Fittings Spears Fabricated Fittings conform to Spears Manufacturing Company Special Engineering Specifications.

Prices subject to change without notice. Possession of this price schedule shall not be construed as an offer to sell the products listed.
Product drawings and/or photographs are representative and may not fully reflect product configurations.

'~ Page 1 o _ Made in the U.S.A.
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Warranty

This warranty covers all products sold by Eagle Plastics, Inc. which are not specifically covered by
other product warranties. Eagle Plastics, Inc. warrants this product to be free from defects in
material or workmanship for a period of one year from date of purchase. This warranty is in effect

provided the proper installation and operating techniques have been empioyed and provided the
product has not been subjected to misuse, negligence or abuse.

Eagle Plastics liability under this warranty is limited only to the replacement of pipe which is found
to be defective. The defective pipe must be returned to Eagle Plastics, Inc. and ail claims must be
presented to Eagle in writing. This warranty does not cover the cost of installation for either the
defective pipe or the replacement pipe furnished under the terms of this warranty.

Asthisisthe onlywarranty applicable to this product, Eagle Plastics, Inc. does notauthorize anyone
to assume for it any other warranty.

A written notice of defect must be sent to Eagle Plastics, Inc., within a reasonable period of time

after the defect becomes apparent. Written notice should be sent to: Eagle Plastics, Inc., P.O. Box
229, Hastings, NE 68901.

This warranty complies with the requirements of the Magnuson-Moss Warranty Act (the “ACT"),

regulations of the Federal Trade Commission issued thereunder, and any applicable state or local
laws, rules and regulations.

Eagle Plastics, Inc. shall not be liable forspecial or consequential damages orfor damages
resulting from negligence of others, misuse, casualties, acts of God orother matters beyond
ourcontrol. The above limitation may notapplytoyou, as some states do notallow the limita-

tion of special orconsequential damages. This warranty gives you specific legal rights. You
may have other rights which vary from state to state.

Effective January 1, 1988 Form No. EP-12




Descriptive Product Data for Each Pump



Technical Data Redi-Flo3
Model # HP Size Digch. Dimensions in Inches Approx.
Size . Ship wt,
Al 8l c o E | (pounds) |
5Redi-Flo3-90 13A 3" 1" NPT 30.4 | 19.8 | 106 2.6 2.9 12 —
SRedi-Flo3-120 1/3A 3" 1" NPT 304 | 198 | 106 | 2.6 29 12
SRedI-Flo3-170 128~ 3" 1" NPT 315 | 198 | 116 2.6 2.9 12
SBedi-Flo3-210 1/2B 3" 1" NPT 33.6 [ 19.8 | 13.7 2.6 2.9 13
5Redi-Flo3-250 128 3" 1" NPT 336 | 19.8 | 13.7 2.6 2.9 13
S5Redi-Flo3-290 3/aB 3" 1" NPT 346 | 19.8 | 148 2.6 2.9 13
SRedi-Flo3-340 1C 3" 1" NPT 382 | 213 | 169 2.6 2.9 16 N
5Redi-F103-380 1C 3" 1" NPT 382 | 1.3 | 169 | 26 29 16
SRedi-Fl03-420 1C 3" 1" NPT 1 393 | 21.3 | 180 . 2.6 29 16
Naote: Weights include pPump ends with motors
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_Redi-Flo3 Technical Specifications

MATERIAL SPECIFICATION ~ REDI-FLO3 PUMP END

Pos. Component Material DIN W. | AISI
‘ Nr.
1 Valve Casing PVDF
1a .. -Discharge Chamber Stainless Steel | 1.4401 | 316
1d 0O-Ring FPM Rubber
2 Vaive Cone PVDF
3 Valve Seat FPM Rubber
4 Top Chamber PVDF
4a Empty Chamber PVDF
6 Top Bearing FPM Rubber A
7 Neck Ring PVDF :
7a Lock Ring Stainless Steel | 1.4401 | 316 :
9a Guide Vanes PVDF '
10 Bottom Chamber PVDF -
13 Impelier w/ tungsten PVDF
carbide bearing
14 ~Suction Interconnector PVDF
14a Ring Stainless Steel | 1.4401 | 316
16 Shaft w/ Stainless Steel | 1.4401 | 316
coupling Sintered Steel
18 Cable Guard Stainless Steel | 1.4401 | 316
' 18a Cable Guard Screws | Stainless Steel | 1.4401 | 316
30 | Pressure Equalization Cone PVDF :ﬂ
39 Valve Spring Stainless Steel | 1.4406 [316LN
55 Pump Sleeve Stainless Steel | 1.4401 | 316
70 Valve Guide PVDF
85a Spacer Stainless Steel | 1.4401 | 316
15 anunoros 8



MATERIAL SPECIFICATION — REDI-FLO3 PUMP MOTOR

Redi-Flo3 Technical Specifications

Pos. Component Material ‘DINW. | AISI
Nr.
1 Stator Stainless Steel | 1.4401 | 316 > “*?4,_,, ;
2 | “_Rotor Stainless Steel | 1.4401 | 316 & ,@ e i
2a Stop Ring PP . l e
Z2b Filter Polyester. “é |
3 Thrust Bearing Carbon ]
Radial Bearing Ceramic/ & =
tungsten carbide S o |
20 Motor Cable Tefzel 1 | ;
w/ plug PVDF |
22a Filling Plug FPM Rubber . Aé I
24 O-Ring . FPM Rubber l
24a O-Ring FPM Rubber I
25 —- Top Cover PPS "@ ' "_{Djd
27 Fliter Polyester [/
32 Shaft Seal FPM Rubber
Motor Liquid SML-2
QRUNDFOS %‘ 16

B P LT VSN PRI VLD RS SRV S |

Toriy. o Lo
R VS ST S I T AU TP

R PY



Redi-Flo3 Technical Data
D T ——

1x100-115V

Operation via Generator:

As a minimum, the generator output
must be aqual to the motor P1[KW] +10%

Starting Current: The motor starting current is equal to the
highest value stated on the motor nameplate

Starting: Soft-start

Run-up Time: Maximum: 2 seconds

Motor Protection;

The motor is protected against:
Dry running, overvoltage, undervoitage,
overload, overtemperature

Power Factor:

PF=1

Service Factor:

0.33-0.50A[Hp]-1.75 at 116V/230V
0.50-0.75B[Hp]-1.4 at 230V
1.0-1.5C{Hp]-1.15 at 230V

3 Wire, Tefzel Cable Kit

Motor Cable;

Motor Liquid:

Type SML 2

pH Values:

4-9

Liquid Temperature:

The temperature of the pumped liquid should
not exceed 104°F,

Note: If liquids with a vigcosity higher than that of water are to be pumped,

please contact GRUNDFOS
Minimum Ambient Temperature: -4°F
Maximum Ambient Temperature: +140°F

Frost Protection:

OPERATING CONDITIONS

stored without belng filled with motor liquid.
-4'F

Minimum Ambient Fluid Temperature:

It the pump is to be stored after use, it must be stored
in & frost-free location or it must be ensured that the
motor liquid is frost-proof. Otherwise motor must be

Maximum Amblent Fluld Temperature:

APPROXIMATE DIMENSIONS AND WEIGHT
Moter Dimensgions (MSE - NE 3):

0.33-0.50A[Hp]

+104'F

20.9" length x 2.68" diameter

0.50-0.75B[Hp] 20.9" langth x 2.68" diameter
1.0-1.5C{Hp] ' 22.3" length x 2.68" diameter
Pump Diamster, incl. cable guard: 291" '

Motor Weights (MSE - NE 3);

0.33-0.50A{Hp] 6.0 ibs

0.60-0.75B[Hp) 7.1 Ibg

1.0-1.5C[Hp) 821b

Pump End Dimensions:

Pump Diameter: 2.68"

Pump Diameter, incl. cable quard: 2.91"

Pump End Dimensions (min. and max.):

5 Redi-Flo3 10.6" to 18.0"

10 Redi-Flo3 10.6" to 16.9"

15 Redi-Flod 10.6" to 16.9"

22 Redi-Flo3 10.6" t0 16.9"

30 Redi-Flo3 10.6" to 13.7"

Pump End Weights (min. and max.):
All

2.21bs10 3.5 Ibs

Well Diameter {minimum):

3

500 faet, below static water level

installation Depth (maximum):

[-1-181 01 ¢ ) M’



Permonent identificotion “MI22" This Side
Soil Crassificotion “CZ° Otner Side

-0.6¢8” Square Moles

3/16 Fillet weld
(Typ.)

5/8" Dia. x 28 1/2° a-36M Siee
Q} »
MAT S ﬁll;:l Weld S
(

Typ.

3716 Fillat Weld /
(Typ.) —

Ll el te e S Aec (e
(:‘/ ee vt = e ;¢,.é1*— Li({mu
To L b7 ’iz
e —— flodel MI225/8 Repe, et

' /N Part # 58880 O/

L, Hcl/k

Hetie: 9Ga., 2 1/B° Pien

Note:

Mo teriot: { 7

Rod-ASTM A-3&Mogy 5/8° Dia. S

Head-ASTM A—3\%Tﬂ;ld 8Ga. Z/{f Yael a/ /,n &
. trx=ASTM-A=36%Mite~9Go. ) .

Permagnent Identificolion “MI22" Thie Side
Soil Clogsificalion "C27 Other Side

0645 Squore Holes

/167 Fillet Weld
(Typ.)

¥0.)

3/16° Fillel wgid
(Typ.)

v P e 3
/ 3 bl d P

/ [ ! Finish~-Black Paint. /1>’~/,[{£_L{ L (:-""7 ’ }9
Cut 30°

; q
s 5‘{ Viad (5’}?%7-:; ()

Shorpened Edges Tie Down Engingering e A SR
v 1 Wevatoe bt ASeate Grope NI L beniler ~ J e -
HIE  dodet MID /6 Oowols %o Lastn dachor g LA R -
S L CvcwranC To Sw o [T
None [ 59090 . o
Tl v e
J— e
j—
e e e -~

Model Mi223/4
Part # 59095

3/47 Dia. X 29 1/27 A«36M Steel
(0.72187 Min,=0.750" Mox. Dia.)

Helix: 8Ga., 2 1/8 Piteh

Note:

Maoterial: . .
Rpd-ASTM A-38Mod, 3/4° Dia.
Head~ASTM A-36 Mid 8Co.
Helix-ASTHM A-36& Mild 9Ga.

ens/aen vl L1nec1ecaene

| Finish-Black Paint.
Sharpened Edges Tie Down Engineering
39 Vreaton Breve avaxie. Georga NIK

TTILE  wode! MIZ3374, Doubis debe (a7 W Aaghoe
Port haave SNV

36aC

Nane  [™™ 59095

NAISERVIS NN AT FINT A ML THD 00 I Nttt onnTd 1T NN



Permangnt identification
“MICSZ" This Side

0.645 Square Hole

0.055 Siot Thru Boit

RN/Z1N A

1/2° Hex Nut

1/7 H.D. Flal Washer

q P
A N !
¢ N> AT a5

5/8 Dig. X 2 5/16" Steel
] / Expansion Sleeve (Zinc Ptoted)
/ 1/2° X 3° Stecl €apangion

Bolt (Zinc Pigled)
 Model MICS2
Part # 59125

A

~ 5/B8 =11 Hex Jom Nut

Note:

Slotted Bolt Loabeled TD
On Head.

Made To ASTM A-307.
Hardness: SAE J429 CR-2
HRB 80-100 Degree.
Finish~Zinc Plated.

Tie Down Engineering
$901 Vheaton Deive Atlanta, Georguw 30336

TITLE  Mgdel BISB, Slotted Bolt
Port Nunber 59133

SCALE

None  |™*™ 59135

FIAgIe2ene NN YH ‘N

Installotion Instructions

1

2.

N

, Oril 5/8" x I Hole In Stiab.

Ploce Slee! Expansion Slgeve QOver
Boit & Place Intg Hole,

. Place Wasner Over Tip Of Expansion
Bolt,

. Threod Nut Onta Expansion Bolt &
Tightea Until Moximum Expanzien
0Of Steel Expansion Sleave Has Been
Achigved.

. Remove Nyt & Washer,

. Place MICS2 Heod, Wosher & Nul Over
Tip Of Expansion Beolt & Tighten Nut.

ote:

Concrele To Be 2500 FSI Min. Siab
Ta Be 4 Min. Thicknees With 6/6 x
10/10 Wire Meth.

Concrete Slab Size To Allow 4750
LBS. Vartical Tentian On Anchor
Without Lifting Slab. Assume Con-
crete Wi, Of 150 LBS./CU. ¢T.

Ngte:

Material:

Head-ASTM A-36 Mild BGa.
Rod-ASTM A-36Mod.

Finish-Black Paint.

Tie Down Engineering
3% Wnraton Dowe Atlaata. George 1036

TINE  Modn HILE-tabo Bab Accmsr V/LsD3s3me
Sait, Part Munbee I9IT3

ICALT

None [™=* 59125

Model BISB
Part # 59135

1QTA ANHTIQAM 14 22020 NnLE ennZ-172-T01



Model MH1000

Model No. Length
MS33 33
MS35 35
MS37 37
MS42 427
| ‘ , Y s s MS60 60
< MS600 600

e .

Strap Marked Every 12- Tie Down Engineering

TIE DOWN ENGINEERING -

CERTIFIED TO ASTM D 3953-91 Galvanized Strop

FED. SPEC. QA-S781~H 3-12-93

Drawing No. MHI000

3 H
N2 Q&

Model MLFT
Part #59188

Instalation Insruclions: . :z::;m

1.inxtah . W Tie, .

Boae. (13)0'&: G C2 i 23" £ Frame Tie €0 Frone Tier AISI-CI08 8Ga.
2.Siide Assembly Guar Lower Flange Of Trsiler Beom. (Position Steopr ANSL A 2251 @035 M)
Cilpg Above The Flange And The Boss Plote Below) Stro MrkedKEv " ’zﬂ:ﬂ;:m
3.Tighten The Fostenara To 25-30 Fiibs. P ory

4 Attach e Slrap To the appropiale Ground Anchor lie Saen Engmeering

[« fled To aNST A
Following Thy Propar Inglafation mztructions. ,:;t's“ T L

ASTM 0379391

Tie Down Engineering
It Vheatm Bros CAUsrte. Grorgle JIM

HARL =Y (g Treae Tn
- Part Nber T899

10 : Y4 None |"™**® s9igB

h0/2n d JJARIE2ENR ON XY "ONT ST ANGTISAM Ud 22120 NOW £002-12-1N1



Pump Owner’s Manual



—Redqi-Fig3

SQE-NE
Environmental Pumps

Installation and
Operating Instructions
4 )

* Efficient Permanent Magnet
Motor

L atisill ok

* High Starting Torque

e Soft Start
(2 seconds to reach n¥iximum
rpm, and maximum pressure)

‘ | * Built-in "Smart" Motor
[ i Protection with automatic
restart

I * Communication Through the
! Redi-Flo3 Status Box

* Integrated Protection Against
Adverse Conditions

i * Environmental Materials of
Construction

Please leave these instructions with the pump for future reference

o

GRUNDFOS %

; a*
Leaders in Pump Techn o



—— SAFETY WARNING e —

Electrical Work

WARNING:To reduce the risk of electric shock during operation of this pump
requires the provision of acceptable grounding. If the means of connection to
the supply connected box is other than grounded metal conduit, ground the
pump back to the service by connecting a copper conductor (at least the size
of the circuit supplying the pump) to the grounding screw provided within the
wiring compartment.

Pre-Installation Checklist

1. Well Preparation
If the pump is to be installed in a new well then the well should be fully
developed and bailed or blown free of cuttings and sand. The construction of the
GRUNDFOS Redi-Flo3.submersibles makes it resistant to abrasion; however, no
pump made of any material can forever withstand the destructive wear that
occurs when constantly pumping sandy water,

2. Make Sure You Have the Right Pump

Determine the maximum depth of the well, and the
drawdown level at the pump's maximum capacity. Pump

selection and setting depth should be made based on this
e . e [ Fl_v_dﬁj(
3. Pumped Fluid Requirements
Submersible well pumps are designed for pumping turbid
free, cool water; free of air or gases. Possible decreased ~. —
pump performance and life expectancy can occur when - ne by g
operating in conditions outside of this chemistry. Water N
temperature ideally should not exceed 104°F. Extended
pump life and optimal performance can best be obtained
through proper well development and in the case of =
higher fluid temperatures use a cooling shroud,
= —Pamp
A check should be made to ensure that the installation |
depth of the pump will always be at least three feet below .
the maximum drawdown level of the well (Fig.1). The
bottom of the motor should never be installed lower than | =
the bottom of the screen. LD,

4. Motor Cooling Requirements ri. 1

To ensure proper motor cooling refer to the table below for minimum flow
requirements:

Flow Elucity Maximum
past the motor liquid temperature
0.0ffs 86° F(30°C)

free convection)
Min. 0.5 /s 104°F (40°C)

g |

Pre-Installation Checklist

If the pump is to be installed horizontally, e.g.ina _
tank, and there is a risk that the pump might be = =
covered by mud, it must be installed in a flow — 1I HE
H
|

sleeve.

Liquid temperatures/cooling

Figure 2 shows an operating Redi-Flo3 pump
installed in a well.

Figure 2 illustrates the following: Pomp g, | —eb—er

- Well diameter.
- Pump diameter.
- Temperature of pumped liquid.

- Flow past the motor to the pump b/i\
strainer. { ;’ \.\

Note: The well diameter must be at least 3", If there 1y i)
is a risk that the motor will be covered with i i
sediment or the pumped fluid is at an elevated i i
temperature then it is recommended the pump be L :
placed in a Flow Sleeve. The motor should always - g
be installed above the well screen. J

Well Dia, —od ::—Jd]

5. Applications
Typical applications:
Environmental applications such as: Fig. 2

- Remediation pumping.

- Leachate recovery.

- Pollution recovery.

- Dewatering

6. Motor Preparation

GRUNDFOS MSE3-NE submersible motors have water-lubricated slide
bearings. No additional lubrication is required.

The submersible motors are factory-filled with a special GRUNDFOS
motor liquid (type SML 2), which will protect the motor fluid down to
-4°F(20°C) and to prevent the growth of bacteria. The level of motor fluid is
important for the operating life of the bearings and consequently the life of
the motor.

Refilling of motor liquid

It is recommended to check and if needed, refill the motor with
GRUNDFOS motor fluid SML 2.

Page 2



Pre-Installation Checklist

To refill the motor, proceed as follows:

&
1. Remove the cable guard and separate Filling plug 4
the pump end from the motor. 100 |«
N A
2. Place the motor in vertical position 1
with an inclination of approx. 10°. \ 1 || ——

|
|\ L
3. Remove the filling plug using a | f |'
screwdriver or a similar tool. || | |
4. Inject motor liquid into the motor with ]
a filling syringe or similar tool,see fig. 3.

5. To allow possible air to escape, move
the motor from side to side. And turn the  Fig. 3
shaft.

6. Replace the filling plug and make sure it is tight.
7. Assemble pump end and motor.
8. Install the cable guard.

The pump is now ready for installation.

7. Installation Postions

. Positional requirements

f=- The pump is suitable for
12 S NG vertical as well as horizontal
== installation, however, the
pump shaft must never fall
below the horizontal plane,
see fig. 4.

Installation Procedures

8. Electrical connection

General

The electrical connection should be carried out by an authorized
electrician in accordance with local regulations.

Before starting work on the pump, make sure the

electricity supply has been switched off and that it cannot be
accidentally switched on. The pump must be grounded. The
pump must be connected to an external mains switch.

The supply voltage, rated maximum current and power factor (PF) appear
on the motor nameplate. The required voltage for GRUNDFOS
submersible MSE3-NE motors, measured at the motor terminals, is +6%/—
10% of the nominal voltage during continuous operation (including
variation in the supply voltage and losses in cables).

If the pump is connected to an installation where a Ground Fault circuit
breaker (GFl) is used as additional protection, this circuit breaker must trip
out when ground fault currents with DC content (pulsating DC) occur.

Supply voltage:1 x 100-115V or 1 x 200-240 V +6%/—10%, 50/60 Hz.

The current consumption can only accurately be measured by means of a
true RMS instrument. If other instruments are used, the value measured
will differ from the actual value.

The Redi-Flo3 pumps can be connected to a Redi-Flo3 status box.

Note: The pump must never be connected to a capacitor or to
another type of control box other than a Redi-Flo3 status box.
The pump must never be connected to an external frequency
converter.

Motor protection
The motor has built-in automatic thermal overload protection and requires
no additional motor protection.

Connection of motor
The motor can be connected directly to the main circuit breaker.

Page 4



Inst_allation Procedures

9. Making the Wiring Connections

J WARNING!

To reduce the risk of electric shock during operation of this pump
requires the provision of acceptable grounding. If the means of
connection to the supply connected box is other than grounded metal
conduit, ground the pump back to the service by connecting a copper
conductor, at least the size of the circuit supplying the pump.

Single-Phase 2-wire
Wiring Diagram
for GRUNDFOS Motors

10 2- Wire Pump Quick Disconnect
with Ground el

{ {ds

Black

Black
Green

r[ Pump & Motor

A capacitor or control box should NEVER be
connected to a Redi-Flo3 submersible pump.

Fig. 5

Page 5

Installation Procedures

10. Cable Sizing

SINGLE-PHASE 60 HZ maximum Cable Length Motor Service to Entrance

Motor Rating Copper Wire Size
VOLTS HP 14 12 10 8 6 4 2 0 00
115 s 130 210 340 540 840 1300 1960 2910
— V2 /100 160 250 390 620 950 1460 2160 |
230 Wy 550 BBO 1390 2190 3400 5250 7960

;’7 433 650 1020 1610 2510 2330 5880

T 480 760 1200 1870 2890 4370 6470 .
1 250 400 630 9930 1540 2380 3610 5360 6520

11z 190 3o 480 770 1200 1870 2850 4280 5240

11. Motor Cable

Redi-Flo3 pumps are specifically designed to be used with Grundfos SQE-
NE Tefzel motor leads. Standard SQE-NE Tefzel motor leads are
available between 25 and 300 foot lengths in 5 foot increments. Custom
lengths longer than 300 feet are available in 10 foot increments up to 600
feet from the factory.

Page 6



Installation Procedures

General

Note: Do not lower or lift the pump by means of the motor cable.

The loose data plate supplied with the pump should be placed close to the

installation site.

12. Installing the cable plug to
the motor

To install the cable plug, proceed as follows:

1.Check that the cable is of the correct type,
cross-section and length.

2.Check that the mains on the location has
correct connection to ground.

3.Check that the motor socket is clean and dry.

4.Press the cable plug into the motor socket.
The plug will only fit one way, see fig. 6.

5.Install and tighten the four nuts, see fig. 6.
When the plug has been installed, there must
not be a clearance between the motor and the
cable plug.

13. Installing the
cable guard

To fit the cable guard, proceed as
follows:

1. Make sure that the motor lead
lies flat in the cable guard.

2. The two flaps of the cable
guard must engage with the
upper edge of the pump
sleeve, see fig. 7.

Fig. 7

fig. 8.

Page 7

3. Fasten the cable guard to the cable
plug with the four screws supplied, see

Installation Procedures

14. Piping
*  The pump should only be gripped by the
two flats at the top of the pump, as
shown in fig. 9.

*  The pump can be installed vertically or

horizontally, During operation, the pump

must always be completely submerged
in water.

*  When plastic pipe is used, a stainless
steel safety wire is recommended for
lowering and lifting the pump. Fasten
the wire lo the eyelet on the pump, as
shown in fig. 10.

*  The threaded joints must be well cut
and fit together tightly to ensure that
they do not work loose.

15. Installing the Pump

Installation Depth
The dynamic water level should always be
above the pump see fig. 11.

A = Dynamic water level

B = Static Water Level

C = Minimum 3" well diameter

D = Drawdown

E = Installation depth below static
water level. Maximum 500 feet

Procedures
To install the pump, follow these steps:

1. Install the enclosed data plate sticker at
the well head.

2. Check the well for proper clearance — the
well must be at least 3" in diameter. It is
a good idea to check the well for
clearance using a plumb ring (2.95 @ x 10
in.).

3. Attach the first section of riser pipe to the
pump.

Fig. 10

Fig. 11

ol
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Installation Procedures )

16. Installing the Pump(cont.)

4. Lower the pump into the well. Make sure the motor cable is not
damaged when the pump is lifted or lowered into the well —
especially in 3" wells. NOTE: Do not lower or lift the pump
using the motor cable.

5. When the pump has been installed to the required depth, the
installation should be finished by means of a well seal. Note that
the dynamic water level should always be above the pump.

6. Loosen the safety wire so that it becomes unloaded and lock it to
the well seal using a cable clamp.

7. Attach the supplemental information label at the electrical
installation site.

8. Complete the electrical connections. Remember that a
capacitor or a control box should NEVER be connected to a
Redi-Flo3 submersible pump.

Installation depths
Maximum installation depth: below the static water level: 500 feet,
Minimum installation depths: 1.75' below the dynamic water level:

Vertical installation:

During start-up and operation, the pump must always be
completely submerged in water.

Horizontal installation:
The pump must be installed at least 1.75 ft. below the
dynamic water level. If there is a risk that the pump might be
covered by mud, the pump must always be placed in a flow
sleeve.

17. Generator Operation

* Itis OK to operate the Redi-Flo3 with a generator.

The generator must be sized 10% above the pumps P1
(Input Power) values.
Use the table to select the correct size generator for the

motor HP.
Motor HP Min. Generator Size (Watts)
13-1/2 A 1000
1/2-3/48 1700
1-1:C | 2000

Puge 9

Operating the Pump

18. Starting the Pump for the First Time
When the pump has been connected correctly, the pump should be
started with the discharge valve closed approximately one-third. Due

to the soft start feature, the pump takes approximately 2 seconds to
develop full pressure.

Motor Cooling and Other Considerations

* Make sure the well is capable of yielding a minimum quantity
of water corresponding to the pump capacity.

* Do not start the pump until it is completely submerged in the
liquid.

* As the valve is being opened, the drawdown should be checked to
ensure that the pump always remains submerged.

* To ensure the necessary cooling of the motor, the pump should
never be set so low that it gives no water. If the flow rate
suddenly falls, the reason might be that the pump is pumping
more water than the well can yield.

Water Impurities

+ |f there are impurities in the water, the valve should be opened
gradually as the water becomes clearer. The pump should not be
stopped until the water is clean, otherwise the pump parts and the
check valve may become clogged.

= When the water is clean the valve should be fully opened.

Minimum flow rate

* To ensure the necessary cooling of the motor, the pump flow rate
should never be set to a value lower than .2 gpm. If the flow rate
suddenly falls, the reason might be that the pump is pumping
more water than the well can yield.

Note: The pump's dry-running protection is effective only within
the recommended duty range of the pump.

Note: Do not let the pump run against a closed discharge valve for
more than 5 minutes. When the discharge valve is closed,
there is no cooling flow and there is a risk of overheating in
motor and pump.

Page 10



Operating the Pump

Built-in protection
The motor incorporates an electronic unit which protects the motor in
various damaging situations.

In case of overload, the built-in overload protection will stop the pump for 5
minutes. After 5 minutes, the pump will attempt to restart.

If the pump is started and the well has not recovered, the pump will stop
after 30 seconds.

If the pump has been stopped as a result of dry running, it will start
automatically after 5 minutes or the reset time set by the R100.

Resetting the pump:
Switch off the electricity supply for 1 minute.
The motor is protected against the following conditions:
- dry running,
- voltage surges (up to 5000 V),
- overvoltage,
- undervoltage,
- overload
- overtemperature.

MSE 3NE Motors:

Note: To set Dry-Run limit in the MSE-NE pumps, you need to connect”
the pump to a Redi-Flo3 status box. Refer to Redi-Flo3 status box 1&0 for
proper connections.

To set Dry-Run protection, follow these steps:
1. Start the pump against closed discharge.
2. Rapidly read the power consumption value (W) in the R100
display 2.5.
3. Multiply this value by 0.9.
4. Within the R100, go to display 4.6 and enter the new value
(minimum power limit).
5. Go to display 4.7 and change the setting to “Active”.
For further information on dry-running, refer to RediFlo3 Status Box I1&0.

Maintenance and service:

The pumps are normally maintenance-free. Deposits and wear may occur.
For that purpose, service kits and service tools are available from
GRUNDFOS. The GRUNDFOS Service Manual is available on request.
The pumps can be serviced at a GRUNDFOS service center.

Page 1]

Assembly/Disassembly

19. Assembly of Pump and Motor

To assemble pump end and motor, proceed as follows:
1. Place the motor horizontally in a vice and tighten it, see fig. 12.
2. Grease the motor shaft end with a vegetable based grease.

3. Screw the pump end on the motor. A spanner may be used on the
clamping faces of the pump part, see fig.12.

4. Install cable guard as described on page 7.

When pump end and motor have been assembled correctly, there must not
be a clearance between pump end and motor.

To disassemble reverse procedure.

Use pump vise here. »
/ i (
=l .

291"

Fig. 12
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Troubleshooting

Fault Cause

1. The pump does not run a. The fuses ére _blown

Remedy

Replace the blown fuses. If the new fuses blow
too, check the electrical installation and the drop cable.

b. The GFI circuit breaker has tripped.

¢. No electricity supply.

Reset the circuit breaker.

d. The molor protection has cut off the
electricity supply due to overload.
._The drop cable is defective.

Contact the Electricity provider.

Check for motor/pump blockage.

Overvoltage has occurred.

Repair/replace the pump/cable.

2. The pump runs but gives The discharge is closed.

Check the electricity supply

no water. No water or too low water level in well.

Open the valve

olo|s|~|e

Check valve is stuck in it's closed position.

See item 3a.

The suction strainer is closed.

Pull the pump and clean or reglace the valve.

._The pump is defective.

Pull the pump and clean the strainer.

olo|a

3. The pump runs at reduced
capacity.

. The drawdown is larger than anticipated.

Repair/replace the pump.

=

The valve s in the discharge pipe are partly
closed/blocked.

Increase the installation depth of the pump, throttle the pump
or replace it with a smaller capacity model.

c. The discharge pipe is partly chocked by
impurities (Iron bacteria).

Check and clean/replace the valves as necessary.

d._The non- return vaive of the pump is blocked.

Clean/replace the discharge pipe.

]

._The pump and the riser pipe are partly choked

Pull the pump and check/replace the valve.

by impurities (Iron bacteria).
The pump is defective,

Pull out the pump. Check and clean or replace the pump, if

Hole in discharge pipe.

necessary. Clean the pipes.
Repair/replace the pump.

. The riser pipe is defective.

Check and repair the piping.

Undervoltage has occurred.

Replace.

NEEE

4. Frequent starts and stops. The differential of the pressure switch
between the start and stop pressures is too

small.

Check the electricity supply.

b. The water level electrodes or level switches
in the reservior have not been installed
correctly

Checkvalve is leaking or stuck half-open.

Increase the differential. However, the stop pressure must
not exceed the operating pressure of the pressure tank, and
the start pressure should be high enough to ensure sufficient
water supply.

ale

The supply voltage is unstable.

Adjust the intervals of the electrodes/ievel switches to ensure
suitable time between the cutting-in and cutting-out of the
pump. See installation and operating instructions for the
automatic devices used. If the intervals between start/stop
cannot be changed via the automatics, the pump capacity
may be reduced by throttling the discharge valve.

Pull the pump and clean/replace the non-return vaive.

e. The motor temperature is too high.

Check the electrical supply.

Page 13

Check the water lemperalure,
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Troubleshooting

Instruments not allowed:

Note: The use of the following instruments is not allowed during fault
finding:

Insulation Resistance High-voltage

Tast Test Test

T . v % T
h o I/ \\ Va
-1 I~ l\ - AN

Note: When measuring, use RMS-instruments.
Checking the motor and cable:

1. Supply vollage Measure the voltage L1 The voltage should, when the
(RMS) between phase motor is loaded, be within the
and L2. Connect the range specified on Page 4, large
voltmeter to the terminals variations in supply voltage
at the connections, indicate poor electricity supply,

and the pump should be stopped
until the problem has been
corrected.
P
N
PE
2. Current consumption | Measure the current (RMS) If the current exceeds the full load
while the pump is operating current, there are the following
at a constant discharge possible faults:
head(if possible, at capacity Poor connection in the leads,
where the motor is heavily possibly in the cable joint.
loaded). For maximum Too low supply voltage, see item 1
current, see motor on Page 13.
nameplate.
Environment

During handling, operation, storage and transport, all environment
regulations dealing with the handling of hazardous materials must be
observed.
When the pump is taken out of operation, it must be ensured
A that no hazardous material is left in the pump and in the riser
pipe, which can be injurous to persons and the environment.

Disposal

Disposal of this product or parts of it must be carried out according to the

following guidelines:

1. Use the local public or private waste collection service.

2. If such waste collection service does not exist or cannot handle the
materials used in the product, please deliver the product or any
hazardous materials from it to your nearest GRUNDFOS company or
service center.

Page 15

Supply Voltage:

Technical Data

1%200-240V +6%/-10%, 50/60 Hz, PE

Operation via Generator:

As a minimum, the generator outpul
must be equal to.the motor P1{KW] +10%

Starting Current:

The motor starting current is equal to the
highes! value stated on the motor nameplate |

Starting: Soft starting
Run-up Time: Maximum : 2 seconds

Motor Protection:

The motor is protected against:
Dry running, overvoltage, undervoliage,
overload, overtemperature

Power Factor:

PF=1

Service Factor:

0.33-0.50A[HP]-1.75 al 230V
0.50-0.7SA[HP]-1.4 at 230V

1.0 -1.5C[HP] -1.15 at 230V

Motor Cable: 3 Wire, 12 AWG TEFZEL

Length Available in 5 fi. increments from 25ft.- 300f1. |
Motor Liquid: | Type SML 2

|pH Values: Redi-Flo3: 5t09

Liquid Temperature:

Note: if liquids with a viscosity higher than
please contact GRUNDFOS
Discharge Port:

STORAGE CONDITIONS
Minimum Ambient Temperature:

Maximum Ambient Temperature:

The temperature of the pumped liquid must
not exceed 104°F.
that of water are to be pumped,

55QE-NE- 1"NPT
10-155QE-NE- 1 1/4" NPT
22-305QE-NE- 1 1/2" NPT

-4°F
+140°F

Freeze Protection:

OPERATING CONDITIONS
Minimum Ambient Fluid Temperature:
Maximum Ambient Fluid Temperature:

Motor Dimensions (MSE3-NE):
0.33-0.50A[hp]
0.50-0.758[hp]
1.0-1.5C[hp]

APPROXIMATE DIMENSIONS AND WEIGHT

It the pump has to be stored after use, it
must be slored on a frost-free location or it
must be ensured that the motor liguid is
frost-proof. (The motor must be stored
without being filled with motor liquid.

34°F
+104°F

20.9" length x 2.68" diameter
20.9" length x 2.68" diameter

Motor Weights (MSE3-NE):

0.33-0.50A[hp] 6.0 Lbs
0.50-0.758]hp] 7.1 Lbs
1.0-1.5C[hp] _|821Lbs N
Pump End Dimensions:
Pump Diameter: 2.68"
Pump Diameter, incl. cable guard: 291"
Pump End Dimensions(min. and max.):
5SQE-NE 8.1" to 13.8"
105QE-NE 8.1" 10 14.5"
155QE-NE 8.1" to 14.5"
225QE-NE 81" to 14.5"
30SQE-NE 8.1" to 11.3°

Pump End Weights{min. and max.):
All Redi-Flo3 Models
Well Diameter (minimumy):

22 bsto 3.5 Ibs
"

Ir Depth (Maximum):

500 feet, below stalic water level,




Technical Data Technical Data

PUMP TYPE HP VOLTAGE MAX. AMPS A OR
5SQE03A-90-NE 1/3 A 230V/115V 3.9/7.8 PRODUCT PART NUMBER
5SQE03A-120-NE 1/3 A 230V/115V 3.9/7.8 CU 300 96422776
5SQE05A-170-NE 142 A 230V/115V 4.9/9.8 .« Flow Sleeve 96037505
5SQE05B-210-NE 1/2 B 230V 49 Grease 96037562
5SQE05B-250-NE 128 230V 4.9 Grundfos SPP1 Potentiometer 625468
5SQE07B-290-NE 34 B 230V 76 . RediFlo3 Motor Leads - available in 5ft. increments See price list
5SQE10C-340-NE 1C 230V 76 25t 96037428
5SQE10C-380-NE 1C 230V 76 50ft 96037429
5SQE10C-420-NE 1C 230V 7.6 75ft 96037430
10SQE03A-100-NE 173 A 230V/115V 3.9/7.8 100 56017431
10SQE05A-140-NE 12 A 230VA15V 4.9/9.8 125H 96037432
10SQE05B-180-NE /2B 230V 4.9 1508t 96037433
10SQE07B-220-NE 3/4B 230V 7.6 175# 96037434
10SQE10C-260-NE 1C 230V 7.6 200 96037435
10SQE10C-300-NE 1C 230V 7.6 2ot 96037436
10SQE15C-340-NE 112G 230V 11.1 2501t 96037437
15SQE03A-70-NE V3 A 230V/115V 3.9/7.8 : 300ft 96037438
15SQE05A-110-NE 2 A 230V/115V 4.9/9.8 £L100 Infrared Rein ol : 625333
15SQE05B-130-NE 1728 230v 290 HP Infrared Printer 822408 620480
15SQE07B-170-NE 3/4 B 230V 76
15SQE10C-200-NE iC 230V 76
15SQE10C-230-NE 1C 230V 76
15SQE15G-270-NE 11/2C 230V TE
225QE03A-40-NE 13 A 230V/115V 3.9/7.8
22SQE05A-B0-NE 172 A 230V/115V 4.9/9.8
22SQE05B-110-NE 1/2B 230V 4.9
22SQE07B-140-NE 3/4 B 230V 76
22SQE10C-180-NE 1C 230V 7.6
22SQE15C-210-NE 11/2C 230V 111
30SQE05A-40-NE 172 A 230V/115V 4.9/9.8
30SQE05B-80-NE 1/2B 230V 76
30SQE10C-120-NE 1C 230V 7.6
30SQE15C-160-NE 11/2C 230V 11

Page I8
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LIMITED WARRANTY
N\

Products manufactured by GRUNDFOS are warranted 1o the original user only to be free
of defects in material and workmanship for a period of 18 manths from date of installation,
but not more than 24 months from date of manufacture. GRUNDFOS' liability under this
warranty shall be limiled to repairing or replacing at GRUNDFOS' option, without charge,
F.O.B. GRUNDFOS factory or authorized service station, any product of GRUNDFOS
manufacture. GRUNDFOS will not be liable for any costs of removal, installation,
transportation, or any other charges which may arise in connection with a warranty claim.
Products which are sold but not manufactured by GRUNDFOS are subject to the warranty
provided by the manufacturer of said products and not by GRUN DFOS'warranty. GRUNDFOS
will not be liable for damage or wear 1o products caused by abnormal operating conditions,
accident, abuse, misuse, unauthorized alleration or repair, orif the product was notinstalled
in accordance with GRUNDFOS printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the
distributor or dealer of GRUNDFOS products from which itwas purchased together with
proofof purchase and installation date, failure date, and supporting installation data. Unless
otherwise provided, the distributor or dealer will contact GRUNDFOS or an authorized
service station for instructions. Any defective product to be returned to GRUNDFOS or a
service station must be sent freight prepaid; documentation supporting the warranty claim
and/or a Return Material Authorization must be included if so instructed.

MANUFACTURER WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. EXCEPT
AS EXPRESSLY HEREIN PROVIDED THE GOODS ARE SOLD "AS IS", THE ENTIRE
RISK AS TO QUALITY AND FITNESS FOR A PARTICULAR PURPOSE, AND
PERFORMANCE OF THE GOODS IS WITH THE BUYER, AND SHOULD THE GOODS
PROVE DEFECTIVE FOLLOWING THEIR PURCHASE, THE BUYER AND NOT THE
MANUFACTURER, DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF
ALL NECESSARY SERVICING OR REPAIR.

Some jurisdictions do not allow the exclusion or limitation of implied warranties of

merchantability and fitness for a particular purpose, of incidental or consequential damages
| and some jurisdictions do not allow limitations on how long implied warranties may last or
| require you to pay certain expenses as set forth above. Therefore, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction.

The telephane number of our service and repair facilities central directory, from which you
can obtain the locations of our service and repair facilities is, 1-800-333-1366.

Y,

-

=roun
Federal Communications Commission Notice:
This equipment has been tested and found to comply with the imits for a Class A digital device, pursuant 1o part 15 of the FGG

RAules. Tl are provide when th
in i . This [} , uses, and can radi 0 ¥ energy and, if not instalied and
used in accordance with the instruction manual, may cause harmiul to radio ications, Owperation of this

equipment in a residential area s likely to cause harmiul interference in which case the user will be required o comect the
interference at his own expense.
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Before beginning installation procedures, these installation

I f E and operating instructions should be studied carefully. The
installation and operation should also be in accordance

. ' with local regulations and accepted codes of good practice.

GENERAL DESCRIPTION
The SQ/SQE is a 3 inch diameter submersible pump mainly designed for the

pumping of raw water in domestic water supply. This manual is designed to assist

in the proper set-up, installation and operation of these pumps.
APPLICATIONS

Typical applications are:

* Residential Housing

* Small Waterworks

* Pressure Boosting

* Irrigation Systems

* Liquid Transfer in Tanks

‘ PRE-INSTALLATION CHECKLIST

1. PREINSTALLATION

Well Preparation
If the pump is to be installed in a new well then the well should be fully
developed and bailed or blown free of cuttings and sand. The construction
of the GRUNDFOS SQ/SQE submersibles makes it resistant to abrasion;
however, no pump made of any material
can forever withstand the destructive wear
that occurs when constantly pumping
sandy water.
If this pump is used to replace an oil-filled
submersible or oil-lubricated line-shaft
turbine in an existing well, the well must
be blown or bailed clear of oil.

Make Sure You Have the Right Pump
Determine the maximum depth of the well,
and the drawdown leve| at the pump's
maximum capacity. Pump selection and
setting depth should be made based on
this data.

e

= Pump

~f— Motor

Pumped Fluid Requirements
Submersible well pumps are designed for L
pumping clear, cold water; free of air or [1o]
gases. Decreased pump performance and .
life expectancy can occur if the water is not clear, cold
or contains air or gases. Water temperature should not exceed 104°F.

A check should be made to ensure that the installation depth of the pump
will always be at least three feet below the maximum drawdown level of
the well. The bottom of the motor should never be installed lower than the
top the screen or within five feet of the well bottom, as shown in Figure 1.

§

Figure 1

Motor Cooling Requirements
To ensure proper motor cooling refer to the table below for
minimum flow requirements:

FLOW VELOCITY Maximum
PAST THE MOTOR LIQUID TEMPERATURE
0.0f/s o 5
(free conv{lction) 86° F(30°C)
Min. 0.5 f/s 104°F (40°C)




PRE-INSTALLATION CHECKLIST [ PRE-INSTALLATION CHECKLIST

If the pump is to be installed horizontally, e.g. in a tank, and there is a risk that 3. WETALATION PosITIONS

the pump might be covered by mud, it must be Positional requirements:

installed in a flow sleeve. The pump is suitable for vertical as well as horizontal installation,

Liquid temperatures/cooling o T hloweuer, the pump shaft must never fall below the horizontal plane, see
Figure 2 shows an SQ/SQE pump installed in a = = FIBIUfe 4.

well. With the pump operating,
Figure 2 illustrates the following: well
« Well diameter. Dlameter " —vl =

with sediment then it is recommended the pump il '-, \

« Pump diameter. ) = 1]
o Temperature of pumped liquid. Pump I?Eli!meler . ~|—
« Flow past the motor to the pump ’0> !
« suction strainer. promiPE | Allowed
Note: The well diameter must be at least 3 inches. 2, E . ﬁ
If there is a risk that the motor will be covered /1 i i Figure 4

be placed in a Flow Sleeve. The motor should h \
always be installed above the well screen. I I}

Motor Preparation =i = e L_- PRI _@i

If the pump is to be installed
horizontally, e.g.in a tank, it is
recommended to fit itin a

= flow sleeve.
GRUNDFOS M5 3 and MSE 3 submersible motors . i T@@'j}__
have water-lubricated slide bearings. No additional : /// Not allowed
lubrication is required. o
Figure 2
The submersible motors are factory-filled with a
special GRUNDFOS motor liquid (type SML 2), which will protect the motor fluid
down to -4°F(20°C) and to prevent);he growth of F A ELEcreicaL conNBcTioN
bacteria, The level of motor fluid is important for Genefal : ; 4 : g g
the operating life of the bearings and Filling g 2 The electrical connection shogld be carried out by an authorized electrician in
y accordance with local regulations.

consequently the life of the motor. S \h
| 4

Refilling of motor liquid

It is recommended to refill the moter with GRUNDFOS motor fluld SmL 2.

1. Remove the cable guard and separate the
pump end from the motor.

2. Place the motor in vertical position with an

) switched off and that it cannot be accidentally switched on. The pump must be

grounded. The pump must be connected to an external mains switch,

: Before starting work on the pump, make sure the electricity supply has been

inclination of approximately. 10°. The supply voltage, rated maximum current and power factor (PF) appear on
3. Remove the filling plug using a screwdriver or the motor nameplate. The required voltage for GRUNDFOS submersible
aTRT s | MS3/MSE3 motors, measured at the motor terminals, is +6%/-10% of the

4. Inject motor liquid into the motor with a filling syringe  Figure 3 nominal voltage during continuous operation (including variation in the
or similar tool, see Figure 3. supply voltage and losses in cables).

5. To allow possible air to escape, move the motor from side to side. And turn If the pump is connected to an installation where a Ground Fault circuit
the shaft. breaker (GF1) is used as additional protection, this circuit breaker must trip

6. Replace the filling plug and make sure it is tight. out when ground fault currents with DC content (pulsating DC) occur.

7. Assemble pump end and motor.
8. Install the cable guard.
The pump is now ready for installation.

3



NSTALLATION PROCEDURES

5. ELECTRICAL CONNECTION

Naote: The pump must never be connected to a capacitor or to anather type of
A control box other than a CU 300 or CU 301,

The pump must never be connected to an external frequency converter.

Supply voltage: 1x 100-115V or 1x 200-240 V +6%/-10%, 50/60 Hz.

The current consumption can only accurately be measured by means of a
true RMS instrument. If other instruments are used, the value measured
will differ from the actual value.

The 5QE pumps can be connected to a CU 300 or CU 301 status box.
Motor protection

The motor has built-in automatic thermal overload protection and
requires no additional motor protection.

Connection of motor

The motor can be connected directly to the main circuit breaker.
Start/stop of the pump will typically be done via a pressure switch, see
Figure 5.

Note: The pressure switch must be rated for the maximum amps of the
specific pump size.

WARNING!
Reduced risk of electric shock during operation of
this pump requires the provision of acceptable
grounding. If the means of connection to the supply
connected box is other than grounded metal
conduit, ground the pump back to the service by
connecting a copper conductor, at least the size of
the circuit supplying the pump.

- Quick Di 1 ) .
mw%th%ﬁuﬁ:‘-t}imp T | scrnm Single-Phase 2-Wire
Wiring Diagram for
( m* Grundfos Motors
Pressure | ‘
Switch |
—Blckl ||| Making the Wiring Connections
Green | o
r[ Pump & Motor

INSTALLATION PROCEDURES

6. CABLE SIZING

SINGLE-PHASE 60 HZ Maximum Cable Length Motor Service to Entrance

MoTos Rating Copper WIRE Si2E
| vours HF 4 [F] | 10 [ ] 4 | 2 o oo
ns 1/3 130 20 340 540 840 1300 1960 2910
12 100 160 250 390 620 960 1460 2160

230 13 550 1390 2150 400 5250 960
/2 a0 1020 1610 2510 1880 S880
34 oo 480 TED 1200 1870 2890 4370 E4T0
1 250 a00 630 290 1540 7380 | 3610 5360 6520

| e | 1s0 3w _[_ 480 | T _| 1200 | 1870 2850 4280 _52-10 J

7. SPLICING THE CABLE

Splice the drop cable with the motor cable. If the splice is carefully
made, it will be as efficient as any other portion of the cable and will be
completely watertight.

There are a number of cable splicing kits available today - epoxy filled,
rubber-sealed, etc. Many perform well if the manufacturer's directions
are followed carefully. If one of these kits is not used, we recommend
the following method for splicing the motor cable to the drop cable:
Examine the motor cable and the drop cable carefully for damage.

Cut the motor leads off in a staggered manner. Cut the ends of the drop
cable so that the ends match up with the motor leads. Be sure to match
the colors.

Strip back and strip off one-inch of insulation from each lead, making
sure to scrape the wire bare to obtain a good connection. Be careful not
to damage the copper conductor when stripping off the insulation.
Insert a properly sized Sta-Kon-type connector on each pair of leads,
again making sure that colors are matched. Using Sta-Kon crimping
pliers, indent the lugs. Be sure to squeeze down hard on the pliers,
particularly when using large cable.

Form a piece of electrical putty tightly around each Sta-Kon. The putty
should overlap on the insulation of the wire.

Use a good quality tape such as #33 Scotch Waterproof or Plymouth
Rubber Company Slipknot Grey,

Wrap each wire and joint tightly for a distance of about 2% inches on
each side of the joint.

Make a minimum of four passes over each joint and overlap each pass
approximately one inch to assure a completely watertight seal.



NSTALLATION PROCEDURES LATION PROCEDURES

GENERAL 10. PIPING

Note: Do not lower or lift the pump by means of the motor cable.

The loose data plate supplied with the pump should be placed close to the
installation site.

8. INSTALLING THE CABLE PLUG TO THE MOTOR

The cable plug supplied with the motor is factory-greased.
Check that the plug is greased correctly, see Figure 6.

To install the cable plug, proceed as follows: Figure 6

1. Check that the cable is of the correct type,
cross-section and length.

2. Check that the mains on the location has
correct connection to ground.

3. Check that the motor socket is clean and dry.

4. Press the cable plug into the motor socket.

The plug will enly fit one way, see Figure 7.

5. Install and tighten the four nuts, see Figure 7.
When the plug has been installed, there must not
be a clearance between the motor and the
cable plug.

Figure 7

9. INSTALLING THE CABLE GUARD

To fit the cable guard, proceed as follows:

1. Make sure that the motor lead lies flat in the cable guard.

2. The two flaps of the cable guard must engage with the
upper edge of the pump sleeve, see Figure 8.

3. Fasten the cable guard to the cap plug with the four screws supplied,
see figure 9.

"™
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Figure 8

7

Figure 9

+ The pump should only be gripped
by the two flats at the top of the
pump, as shown in Figure 10.

The pump can be installed
vertically or horizontally. During
operation, the pump must always
be completely submerged

in water.

Figure 10

When plastic pipe is used, a stainless steel safety wire is recommended for
lowering and lifting the pump. Fasten the wire to the eyelet on the pump,
as shown in circle insert 2, Figure 1.

The threaded joints must be well
cut and fit together tightly to

ensure that they do not L
work loose.

11. INSTALLING THE Pump
Installation Depth
The dynamic water level should
always be above the pump. See fig.
n

A = Dynamic water level
B = Static Water Level Y _
C = Minimum 3 inch well diameter Y

D = Drawdown
E = Installation depth below static
water level. Maximum 500 feet

Procedures
To install the pump, follow
these steps:

1. Install the enclosed data
plate sticker at the
well head.

2.Check the well for proper
clearance — the well
must be at least 3inches in diameter. It is a good
idea to check the well for clearance using a
plumb ring (2.95 @ x 10 in.).

Figure 11

3.Attach the first section of riser pipe to the pump.
- ( -—



11. INSTALLING THE PUMP (CONTINUED.)

4. Lower the pump into the well. Make sure the motor cable is not
damaged when the pump is lifted or lowered into the well —
especially in 3 inch wells.

NOTE: Do not lower or lift the pump using the motor cable.

5. When the pump has been installed to the required depth, the

installation should be finished by means of a well seal. Note that the dynamic
water level should always be above the pump.

6. Loosen the safety wire so that it becomes unloaded and lock it to

the well seal using a cable clamp.

1. Attach the supplemental information label at the electrical

installation site.

8. Complete the electrical connections.

Remember that a capacitor or a control box should NEVER be connected to a
5Q/SQE submersible pump.

Installation depths
Maximum installation depth: below the static water level: 500 feet,
Minimum installation depths: 1.75 feet below the dynamic water level:

Vertical installation:
During start-up and operation, the pump must always be
completely submerged in water.

Horizontal installation:
The pump must be installed at least 1.75 feet below the
dynamic water level. If there is a risk that the pump might be
covered by mud, the pump must always be placed in a
flow sleeve.

Note: Do not lower or lift the pump with the motor cable.

12. Generator Operation
It is safe to operate the SQ/SQE with a generator.

The generator must be sized 50% above the pumps P1 {input Power) values. See
following chart.

Motor HP Min. Generator Size (Watts) | Recommended Generator
Output (Watts)

13-12A | 100 I
1/2-3/48B 1700 2300
1-11/2C 2000 3500

9

NSTALLATION PROCEDURES OPERATING THE Pump

13. Starting the Pump for the First Time

When the pump has been connected correctly, the pump should be started with
the discharge valve closed approximately one-third. Due to the soft start
feature, the pump takes approximately 2 seconds to develop full pressure.

Maotor Cooling and Other Considerations

*  Make sure the well is capable of yielding a minimum quantity
of water corresponding to the pump capacity.

= Do not start the pump until it is completely submerged in the
liquid.

*  Asthe valve is being opened, the drawdown should be checked to
ensure that the pump always remains submerged.

+  Toensure the necessary cooling of the motor, the pump should
never be set so low that it gives no water. If the flow rate suddenly
falls, the reason might be that the pump is pumping more water
than the well can yield. The pump must immediately be stopped and the
fault remedied.

Water Impurities

= If there are impurities in the water, the valve should be opened
gradually as the water becomes clearer. The pump should not be
stopped until the water is clean, otherwise the pump parts and the
check valve may become clogged.

+ When the water is clean the valve should be fully opened.

Minimum flow rate

+  Toensure the necessary cooling of the motor, the pump flow rate
should never be set to a value lower than 0.2 gpm. If the flow rate
suddenly falls, the reason might be that the pump is pumping more
water than the well can yield. The pump must be stopped and the
fault corrected.

Note: The pump's dry-running protection is effective only within
the recommended duty range of the pump.

Note: Do not let the pump run against a closed discharge valve for
more than 5 minutes. When the discharge valve is closed,
there is no cooling flow and there is a risk of overheating in
motor and pump.



Built-in protection

The motor incorporates an electronic unit which protects the motor in
various situations.

In case of overload, the built-in overload protection will stop the pump
for 5 minutes. After that period, the pump will attempt to restart.

If the pump is started and the well has not recovered, the pump will stop
after 30 seconds.

If the pump has been stopped as a result of dry running, it will start
automatically after 5 minutes.

Resetting the pump:
Switch off the electricity supply for 1 minute.
The motor is protected against the following conditions:

- dry running,

- voltage surges (up to 4000 V),

- overvoltage,

- undervoltage,

- overload

- over-temperature.
MS 3 Motors:
Note: All MS 3 motors are factory set to detect dry running conditions.
However, it is important to ensure that the configurations of both the SQ
pump and motor are the same configuration. Configurations can be
found on both SQ pump and motor nameplates as * Config.”
EXAMPLE: Config. A-2, must match the other nameplate A-2. See
Technical Data on page 17 for quick referencing on all configurations.
MSE 3 Motors:
Note: To set Dry-Run limit in the MSE/SQE pumps, you need to
connect the pump to a CU 300. Refer to CU 300 1&O for proper
connections.
To set Dry-Run protection, follow these steps:

1. Start the pump against closed discharge.

2. Rapidly read the power consumption value (W) in the R100

display 2.5. ’
3. Multiply this value by 0.9.
4. Within the R100, go to display 4.6 and enter the new value
(minimum power limit).

5. Go to display 4.7 and change the setting to “Active”.
For further information on dry-running, refer to CU 300 1&O.
Maintenance and service:
The pumps are normally maintenance-free.
Deposits and wear may occur. For that purpose, service kits and service
tools are available from GRUNDFOS. The GRUNDFOS Service Manual
is available on request.
The pumps can be serviced at a GRUNDFOS service center.

ASSEMBLY/DISASSEMBLY

19. ASSEMBLY OF PUMP AND MOTOR

To assemble pump end and motor, proceed as follows:
1. Place the motor horizontally in a vice and tighten it, see Figure 12.

2. Grease the motor shaft end with the grease supplied with the
motor.

3. Screw the pump end on the motor. A spanner may be used on the
clamping faces of the pump part, see Figure 12.

4. Install cable guard as described on page 7.

When pump end and motor have been assembled correctly, there must not be
a clearance between pump end and motor.

To disassemble reverse procedure.

Use pump vise here

/ +

2.9%inches i

B

1.2inches

Figure 12



TROUBLESHOOTING

L'd j TROUBLESHOOTING

Fault

Cause

Remedy

1. The pump does not run

a. The fuses are blown

Replace the blown fuses. If the new fuses blow
too, check the electrical installation and the drop cable.

b._The GF circuit breaker has tripped.

Reset the circuit breaker,

€. _No electricity supply.

Contact the Electricity provider.

d. The motor protection has cut off the
electricity supply due to overload,

Check for motor/pump blockage.

e. The drop cable is defective.
f. _Overvoltage has occurred.

Repair/replace the pump/cable.
Check the electricity supply

2.The pump runs but gives
no water.

a._The discharge is closed.

Open the valve

b. No water or too low water level in well.

See item 3a.

c. Check valve is stuck in it's closed position.

Pull the pump and clean or replace the valve.

d. The suction strainer is closed.

Pull the pump and clean the strainer.

e, The pump is defective,

Repair/replace the pump.

3. The pump runs at reduced
capacity.

a. The drawdown is larger than anticipated.

Increase the installation depth of the pump, throttle the pump
or replace it with a smaller capacity model.

b. Thevalve sinthe discharge pipe are partly
closed/blocked.

Check and clean/replace the valves as necessary.

¢. The discharge pipe is partly chacked by
impurities {Iron bacteria).

d. Thenon-returnvalveofthe pumpisblocked.

e. The pump and the riser pipe are partly
choked by impurities (Iron bacteria).

f._The pump is defective.

g. Hole in discharge pipe.

h. _The riser pipe is defective.
i. Undervoltage has occurred.

4. Frequent starts and stops.

a. The differential of the pressure switch
between the start and stop pressuresistoo
small.

b. Thewaterlevelelectrodesorlevelswitches
in the reservoir have not been installed
correctly

¢ Check-valve is leaking or stuck half-open, §

|_d. The supply voltage is unstable.

Clean/replace the discharge pipe.

Pull the pump and check/replace the valve.

Pull out the pump. Check and clean or replace the pump, if
necessary. Clean the pipes.

Repair/replace the pump.

Check and repair the piping.

Replace.

Check the electricity supply.

Increase the differential. However, the stop pressure must
not exceed the operating pressure of the pressure tank, and
the start pressure should be high enough to ensure sufficient
water supply.

Adjust the intervals of the electrodes/level switches to ensure
suitable time between the cutting-in and cutting-out of the
pump. See installation and operating instructions for the
automatic devices used. If the intervals between start/stop
cannot be changed via the automatics, the pump capacity
may be reduced by throttling the discharge valve.

Pull the pump and clean/replace the non-return valve.

Check the electrical supply.




ROUBLESHOOTING

Instr ts not allowed
Note: The use of the following instruments is not allowed during fault
finding:

Insulation Resistance High-voltage
Test Test Test
e D 0 . . O
SRR g N X’
A ™ A ) p ~

Note: When measuring, use RMS-instruments.
Checking the motor and cable:

1. Supply voltage Measure the voltage L1 The voltage should, when the
(RMS) between phase motor is loaded, be within the
and L2. Connect the range specified on Page 4, large
voltmeter to the variations in supply voltage
terminals at the indicate poor electricity supply,
connections. and the pump should be

stopped until the problem has
L been corrected.
N
PE
2. Current consumpuion | Measure the current (RMS) If the current exceeds the full load
while the pump is operating current, there are the following
|| at a constant discharge possible faults:
head(if possible, at capacity Poor connection in the leads,
where the motor is heavily possibly in the cable joint.
loaded). For maximum Too low supply voltage, see item 1
current, see motor on Page 13.
nameplate.
Environment

During handling, operation, storage and transport, all environment
regulations dealing with the handling of hazardous materials must be
observed.

When the pump is taken out of operation, it must be
ensured that no hazardous material is left in the pump and
in the riser pipe, which can be injurious to persons and the
environment.

Disposal

Disposal of this product or parts of it must be carried out according to the

following guidelines:

1. Use the local public or private waste collection service.

2. If such waste collection service does not exist or cannot handle the
materials used in the product, please deliver the product or any
hazardous materials from it to your nearest GRUNDFOS company or
service center.

Supply Voltage:

1x200-240V +6%/-10%, 50/60 Hz, LE
1x100-115V_+6%/-10%, 50/60 Hz, LE

Operation via Generator:

Recommended generator output must be
equalto P1[KW] +50% and minimum P14+10%

| Starting Current:

The motor starling current is equal to the
highest value stated on the motor |

Starting: Soft slarting
Run-up Time: Maximum : 2 seconds 2

Motor Protection:

The motor is protected against:
Dry running, overvoltage, undervoltage,
overload, over-lemperature

Power Factor:

PF=1 S

Service Factor:

0.33-0.50A[HP]-1.75 at 115V/230V
0.50-0.75A[HP]-1.4 at 230V
1.0 -1.5C[HP] -1,15_al 230V

Motor Cable: 3 Wire, 14 AWG XLPE
Length 51t

Motor Liquid: Type SML 2

pH Values: SQ and SQE: 5109

Liquid Temperature:

please contact GRUNDFOS
Discharge Port:

STORAGE CONDITIONS
Minimum Ambient Temperature:
Maximum Ambient Temperature:

Note: if liquids with a viscosity higher than that of water are to be pumped,

The temperature of the pumped liquid must
not exceed 104°F

5SQ/SQE- 1"NPT
10-155Q/SQAE- 1 1/4* NPT
22-30SQ/SQE- 1 1/2" NPT

-4°F
140°F

Freeze Protection:

OPERATING CONDITIONS
Mini Ambi Fluid Temperature:
Maximum Ambient Fluid Temperature:
APPROXIMATE DIMENSIONS AND WEIGHT
Motor Dimensions (MS 3 & MSE 3):
0.33-0.50A]hp]
0.50-0.75B[hp]
1.0-1.5C[hp]

If the pump has to be stored after use, it

must be stored on a frost-free location or it

must be ensured that the motor liquid is

frost-proof. (The motor must be stored
. " 3 e

without being filled h motor liguid.

-4°F
+104°F

20.9" length x 2,68 diameter
20.9" length x 2.68" diameter

22.3" length x 2.68" diameter

Motor Weights (MS 3 & MSE 3):

0.33-0.50A[hp] 6.0 Lbs.
0.50-0.758(hp] 7.1 Lbs.
1.0-1.5C[hp] 8.2 Lbs.
Pump End Dimensions:
Pump Diameter: 2.68"
Pump Diameter, incl. cable guard: 291"
Pump End Dimensions(min. and max.):
5SQ/SQE 10.6" to 18.0"
105Q/SQE 10.6" to 16.9"
155Q/SQE 10.6" t0 16.9"
225Q/SQE 106" to 16.9"
30SQ/SQE 10.6" to 13.7°

Pump End Weights{min. and max.):
All SQ/SQE Models

Well Diameter (minimum):

Installation Depth (Maximum):

2.2 bs. to 3.5 Ibs.

500 feet, below stalic water level.




LI Al A . A
PUMP TYPE HP VOLTAGE FLOW RANGEWVIN. WELL DIA DISCH.
55Q/SQE03A-90 1/3 A 230VM115V | 1.5-7.5 GPM 3 1" NPT
S550Q/SQE03A-140 1/3 A 230V/115V 1.5-7.5 GPM 3" 1" NPT
5SQ/SQED5A-180 1/2 A 230VM115V | 1.5-7.5 GPM 3* 1" NPT
5SQYSQEDSB-230 128 230V 1.5-7.5 GPM 3" 1" NPT
55Q/SQE0SB-270 128 230V 1.5-7.5 GPM 3" 1" NPT
55Q/SQE07B-320 34 B 230V 1.5-7.5 GPM 3* 1" NPT
55Q/SQE10C-360 1C 230V 1.5-7.5 GPM 3" 1" NPT
55Q/SQE10C-410 1C 230V 1.56-7.5 GPM 3" 1" NPT
550Q/SQE10C-450 1C 230V 1.5-7.5 GPM 3 1" NPT
10SQ/SQEN3A-110 1/3 A 230Vi15v 3-15 GPM 3" 11/4" NPT
10SQ/SQENSB-160 1/2B 230V15Vv 3-15 GPM 3" 1 1/4" NPT
105Q/SQE0SB-200 128 230V 3-15 GPM 3 11/4" NPT
lDﬁQ'SOETOC-Z-‘!U 1C 230V 3-15 GPM 3" 1 1/4* NPT
105Q/SQE10C-290 1C 230V 3-15 GPM 3" 1 1/4" NPT
10SQ/SQE10C-330 1C 230V 3-15 GPM 3" 114" NPT
10SQ/SQE15C-380 IlE_C 230V 3-15 GPM 3" 11/4" NPT
155Q/SQED3A-70 13 A 230V115V 4-20 GPM 3" 1 1/4* NPT
155Q/SQE05A-110 12 A 230VM115Y 4-20 GPM 3" 11/4" NPT
155Q/5QE058-150 128 230V 4-20 GPM 3" 1 1/4" NPT
155Q/'SQEDTB-180 3/4B 230V 4-20 GPM 3" 11/4" NPT
155Q/SOE10C-220 1C 230V 4-20 GPM 3" 1 1/4" NPT
155Q/S0QE10C-250 1C 230V 4-20 GPM 3" 1 1/4" NPT
158Q/SQE15C-290 112C 230V 4-20 GPM 3" 11/4" NPT
225Q/SQE03A-40 1/3 A 230VM115V 7-33 GPM a3 11/2° NPT
225Q/SQEDSA-BD 1/2 A 230V/115V 7-33 GPM 3" 11/2" NPT
225Q/SQE0SB-120 128 230V 7-33 GPM 3" 11/2" NPT
225Q/SQE10C-160 1C 230V 7-33 GPM 3" 11/2° NPT
22SQ/SQE10C-190 1C 230V 7-33 GPM 3" 11/2" NPT
I_2_%3_Q"SDEI 5C-220 11/2C 230V 7-33 GPM 3" 11/2" NPT
30SQYSQEO5A-40 1/2 A 230V/115Y 8-42 GPM 3" 11/2° NPT
305Q/SQE05B-90 128 230V 8-42 GPM 3" 11/2" NPT
J0SQYSQE10C-130 1C 230V 8-42 GPM 3" 11/2" NPT
305Q/SQE15C-170 112C 230V B-42 GPM 3 11/2" NPT
PRODUCT PART NUMBER
CU 300 96422776
CU 301 96436754
FLOW SLEEVE 96037505
GREASE 96037562
FLOW SWITCH 96022967
PRESSURE TRANSMITTER 96026030




LIMITED WARRANTY

Products manufactured by [GRUNDFOS) CRUNDFOS PUMPS CORPORATION are warranted to the original user only
to be free of defects in material and workmanship for a period of 18 months from date of installation, but not mare
than 24 months from date of manufacture. GRUNDFOS' liability under this warranty shall be limited to repairing or
replacing at GRUNDFOS' option, without charge, FO.B. GRUNDFOS' factory or autharized service station, any
product of GRUNDFOS' manufacture. GRUNDFOS will not be liable for any costs of removal, installation,
transportation, or any cther charges which may arise in connection with a warranty claim. Products which are sold
but not manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of sald products
and nat by GRUNDFOS' warranty. GRUNDFOS will nat be liable for damage or wear to products caused by abnormal
operating conditions, accident, abuse, misuse, unauthorized alteration or repair, or if the product was not installed
in accordance with GRUNDFOS printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the distributor or dealer of
GRUNDFOS' products from which it was purchased together with proof of purchase and installation date, failure
date, and supporting installation data. Unless otherwise provided, the distributor or dealer will contact GRUNDFOS
or an authorized service station for instructions. Any defective product to be returned to GRUNDFOS or a service
station must be sent freight prepaid; documentation supporting the warranty claim and/for a Return Material
Authorization must be included if so instructed

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES
ARISING FROM INSTALLATION, USE, OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES,
INCLUDING MERCHANTABILITY OR FITMESS FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE
WARRANTIES DESCRIBED OR REFERRED TO ABOVE. EXCEPT AS EXPRESSLY HEREIN PROVIDED THE GOODS ARE
SOLD"AS I5°, THE ENTIRE RISK A5 TO QUALITY AND FITNESS FOR A PARTICULAR PURPOSE, AND PERFORMANCE OF
THE GOODS 15 WITH THE BUYER, AND SHOULD THE GOODS PROVE DEFECTIVE FOLLOWING THEIR PURCHASE, THE
BUYER AND NOT THE MANUFACTURER, DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF ALL NECESSARY
SERVICING AND REPAIR.

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some
jurisdictions do not allaw limitations on how long implied warranties may last, Therefore, the above limitations or
exclusions may not apply to you, This warranty gives you specific legal rights and you may also have other rights
which vary from jurisdiction to jurisdiction,

The telephone number of our service and repair facilities central directary, from which you can obtain the locations.
of our service and repair facility is, 1-800-333-1366

Grundfos Pumps Corporathon « TT00 W. T18th Terrace = Olathe,
Customer Service Phone: 8003331366 « Fax: 8003331363
Canada: Dakville, Ontario » Mexbco: Apodaca, N1

96 47 78 69

Printed in the USA

o
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PUG SGHEDULE 80 FITTINGS

80-2-0199

Performance Engineered & Tested

SPEARS Schedule 80 PVC fitting designs
combine years of proven experience with
computer generated stress analysis to yield
the optimum physical structure and

performance for each fitting. Material

reinforcement is uniformly placed in stress
concentration areas for substantially
improved pressure handling capability.
Resulting products are subjected to numerous
verification tests to assure obtaining the very
best PVC fittings available.

Quality Systems Certificate No, 293
Corporate Facilities, Sylmar, CA

Assessed to 1S0 9001

Sample Engineering Specifications
All PVC Schedule 80 fittings shall be produced by
Spears Manufacturing Company from PVC Type I,
cell classification 12454, conforming to ASTM
Standard D 1784. All injection molded PVC
Schedule 80 fittings shall be Certified for potable
water service by NSF International and
manufactured in strict compliance to ASTM D 2467.
All fabricated fittings shall be produced in
accordance with Spears General Specifications for
Fabricated Fittings. All PVC flanges shall be designed

-and manufactured to meet CL150 bolt pattern per
ANGSI Standard B16.5 and rated for a maximum
internal pressure of 150 psi, non-shock at 73°F

PROGRESSIVE PRODUCTS FROM SPEARS INNOVATION & TECHNOLOGY




PVC Thermoplastic Pipe Temperature Pressure De-Rating

System Operating 73 30 90 100 110 120 130 140
Temperature °F (°C) (23) 27) (32) (38) (43) (49) (54) (60)
PVC 100% 90% 75% 62% 50% 40% 30% 22%

| NOTE: Valves, Unions and Specialty Products have different elevated temperature ratings than pipe.

PVC Basic Physical Properties PVC Chemical Resistance
ASTM PVC is generally inert to most mineral acids,
Properties Test PVC bases, salts and paraffinic hydrocarbon
Method solutions. For more information on PVC

chemical resistance refer to the Chemical

Mechanical Properties, 73°F Resistance of Rigid Geon® Vinyls Based on

Specific Gravity, g/cm D 792 1.40 Immersion Test, published by the GEON®
Tensile Strength, psi D 638 7,000 compariy.

Modulus of Elasticity, psi D 638 | 440,000 NOT FOR USE WITH
Compressive Strength, psi D 695 9,000 COMPRESSED AIR OR GASES
Flexural Strength, psi D 790 13,200

Spears Manufacturing Company DOES NOT
[zod Tmpact, notched, ft-1b/in D 256 .65 RECOMMEND the use of thermoplastic piping
products for systems to transport or store
compressed air or gases, or the testing of

Thermal Properties

Heat Deflection Temperature, °F at 66 psi D 648 165 thermoplastic piping systems with compressed air
Thermal Conductivity, BTU/hr/sq ft/°F/in C177 1.2 or gases in above apd below grounc_i locations. The
use of our product in compressed air or gas systems
Coefficient of Linear Expansion, in/in/°F D 696 3.0x10° automatically voids any warranty for such pl'OdUCtS,
Flammability and its use against our recommendation is entirely

the responsibility and liability of the installer.

Limiting Oxygen Index, % D2863 | 43

UL 94 Rating 94V-0 WARNING: DO NOT USE COMPRESSED AIR OR
— GAS TO TEST ANY PVC OR CPVC
Other Properties THERMOPLASTIC PIPING PRODUCT OR SYSTEM,
Water Absorption, % 24 hr. D 570 [ .05 AND DO NOT USE DEVICES PROPELLED BY
Industry Standard Col Whit G COMPRESSED AIR OR GAS TO CLEAR SYSTEMS.
ncustry Stancard tolor ite / Gray THESE PRACTICES MAY RESULT IN EXPLOSIVE
ASTM Cell Classification D 1784 ’ 12454 FRAGMENTATION OF SYSTEM PIPING
NSF Potable Water Approved Ves COMPONENTS CAUSING SERIOUS OR FATAL

BODILY INJURY.

SPEARS® MANUFACTURING COMPANY

CORPORATE OFFICES

15853 Olden Street, Sylmar, CA 91342
P.O. Box 9203, Sylmar, CA 91392
(818) 364-1611 « http://www.spearsmfg.com

PACIFIC SOUTHWEST NORTHWEST ROCKY MOUNTAIN SOUTH CENTRAL
15860 Olden Street 3902 “B” Street N.W. 4800 Nome Street 1838 Forms Drive 1415 South 700 West #3
Sylmar (Los Angeles), CA 91342 Auburn (Seattle), WA Denver, CO Carroliton (Dallas), TX Salt Lake City, UT
P.O. Box 9203, Sylmar, CA 91392 98002 80239 75006 84104
(818) 364-1611 (253) 939-4433 (303) 371-9430 (972) 245-0387 (801) 972-0659
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FAX: (717) 938-6547 FAX: (770) 981-6106 FAX: (407) 425-3563 FAX: (630) 773-0435 FAX: (818) 898-3774
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695 36 Road

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

Palisade Construm) .

August 8, 2003

Test Procedure Submittal

A Line Identification:
Spray system & supply line

B: Test Pressure:

75 pounds per square inch gauge pressure for 2 hours. The piping system shall be
held at test pressure for a minimum of 30 minutes then the length of pipe will be
walked to check for any visible leaks.

C: Identification of lines in Each Group
Group #1: 6” PVC from 0+00 to approx1mately 3+75 including associated
valves and fittings.
" Group #2: 4” PVC from approximately 3+75 to 6+00 mcludmg associated
valves and fittings.
Group #3: = 37 PVC from 6+00 to 8+18.84 including associated valves and
fittings.

D: Identification of Connected Equipment:
None

E: Test Medium to be Used in Each Group:
Group #1: Water
Group #2: Water
Group #3:  Water

. F: Location of Test Blinds on Caps or Seals in Each Group:
3” blind flange located at Station 8+18.84.

Palisade Constructors, Inc. - , S. M. Stoller Corporation
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695 36 Road

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

Palisade Constm@

August 8, 2063 - : T

Test Procedure Submittal

A: Line Identification:
Spray system & supply line

B: Test Pressure:
75 pounds per square inch gauge pressure for 2 hours. The piping system shall be

held at test pressure for a minimum of 30 minutes then the length of pipe will be
walked to check for any visible leaks:.

C: Identification of llnes in Each Group: ’
Group #1: 6” PVC from 0+00 to approx1mately 3+75 including associated
valves and fittings.
Group #2: 4” PVC from approximately 3+75 to 6+00 mcludmg associated
valves and fittings.
Group #3: - 3” PVC from 6+00 to 8+18.84 including associated valves and
fittings.

D: Identification of Connected Equipment:
None

E: Test Medium to be Used in Each Group:
Group #1: Water
Group #2: Water
Group #3:  Water

F: Location of Test Blinds on Caps or Seals in Each Group:
3” blind flange located at Station 8+18.84.

Palisade Constructors, Inc. S. M. Stoller Corporation
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Palisade Constm@

695 36 Road

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

August 8,2003 ' : -

Test Procedure Submittal

A: Line Identification:
Spray system & supply line

B: Test Pressure:

75 pounds per square inch gauge pressure for 2 hours. The piping system shall be
held at test pressure for a minimum of 30 minutes then the length of pipe will be
walked to check for any visible leaks.

C: Ident1ﬁcat1on of hnes in Each Group:
Group #1: 6” PVC from 0+00 to appr0x1mately 3+75 including associated
valves and fittings.
Group #2: 4” PVC from approximately 3+75 to 6+00 mcludmg associated
valves and fittings.
Group #3: © 37 PVC from 6+00 to 8+18.84 including associated valves and
fittings.

D: Identification of Connected Equipment:
None

E: Test Medium to be Used in Each Group:
Group #1: Water
Group #2: Water
Group #3:.  Water

F: Location of Test Blinds on Caps or Seals in Each Group:
3” blind flange located at Station 8+18.84.

Palisade Constructors, Inc. - S. M. Stoller Corporation
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Field Test Reports



695 36 Road

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

Palisade Construcm
/

August 22, 2003
FIELD TEST REPORT

1. Test Date: August 7, 2003 and August 8, 2003
2. 1 7 pipe fittings and valves from the check valve to pitless adapter (each well).
3. Test Medium - Water

4, Test Pressure and Duration:
Each well pressured to 75 pounds PST holding gauge pressure for 30 minutes.

5. Test Log:
Each well vault section flushed of dirt and debris with water, pumped up to

pressure,

Well Number:

470 - Leak at 1 %2 T for sample valve. T replaced and brought back to pressure
and held for 30 minutes.

471 — No leaks detected.

472 — Leak at T filter. T filter replaced and brought back to pressure and held for
30 minutes.

473 — Leak at % nipple on sample valve. % nipple replaced and brought back to
pressure and held for 30 minutes.

474 — No leaks detected.

475 — No leaks detected.

476 — Leak at 1” to 1 %” bushing at flow control valve. Bushing replaced and
brought back to pressure and held for 30 minutes.

477 ~ Leak at %" nipple at drain valve. % nipple replaced and brought back to
pressure and held for 30 minutes.

478 — No leaks detected.

479 — No leaks detected.

6. Persons present during Testing:
Don Gaumer S. M. Stoller Corporation
Lynn VonEhrenkrook Palisade Constructors, Inc.
Jesus Galindo Palisade Constructors, Inc.

Randy Stevenson S. M. Stoller Corporation



69536 Road -

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

Palisade Construcm
_/

August 22, 2003

FIELD TEST REPORT

I. Test Date: August 11, 2003

2. Well Field header from Well Number 470 to Station 3.75 including water meter,
pressure gauge and sample valve, air vacuum release and 10 check valves to well
laterals.

3. Test Medium - Water

4. Test Pressure and Duration:
Line pressured to 75 pounds PSI and holding gauge pressure for 30 minutes.

5. Test Log:
Line was flushed of dirt and debris with water and pumped up to pressure. Glue

joint on 45 Degree at Station 2.75 was leaking. Replaced 45 Degree. 4x4x1 %”
leaking. Found it was not glued, glued together and brought back up to pressure
and held for 30 minutes.

6. Persons present during Testing:
Don Gaumer S. M. Stoller Corporation
Lynn VonEhrenkrook Palisade Constructors, Inc.
Jesus Galindo Palisade Constructors, Inc.

Randy Stevenson S. M. Stoller Corporation



Palisade Construcm
/

695 36 Road

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

August 22, 2003

FIELD TEST REPORT

1. Test Date: August 14, 2003

2. 4” Class 160 field piping from Station 3+75 to 13+95 including drain and air
vacuum release valve.

3. Test Medium - Water

4. Test Pressure and Duration:
Line pressured to 75 pounds PSI and holding gauge pressure for 30 minutes.

5. Test Log:
Line was flushed of dirt and debris with water and pumped up to pressure. No

leaks detected and pressure held for 30 minutes. -

6. Persons present during Testing:
Don Gaumer S. M. Stoller Corporation
Lynn VonEhrenkrook Palisade Constructors, Inc.
Tony Satterfield Palisade Constructors, Inc.

Randy Stevenson S. M. Stoller Corporation



Palisade Construc@

695 36 Road

Palisade, CO 81526
Tel. (970) 464-7371
Fax (970) 464-7569

August 22, 2003

- FIELD TEST REPORT

1. Test Date: August 19, 2003

2. Spray System and Supply Line — 6” PVC 0+00 to 3+75 including associated
valves and fittings. 4” PVC from 3+75 to 6+00 including associated valves an
fittings. 3” PVC from 6+00 to 8+18.84 including associated valves and fittings.

3. Test Medium - Water

4. Test Pressure and Duration:
Line pressured to 75 pounds PSI and holding gauge pressure for 30 minutes.

5. Test Log:
Line flushed of dirt and debris with water and pumped up to pressure. No leaks

detected and pressure held for 30 minutes.

6. Persons present during Testing:
Don Gaumer S. M. Stoller Corporation
Tony Satterfield Palisade Constructors, Inc.

Michael Reynolds Palisade Constructors, Inc.
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{@,PowerSeal

PIPELINE PRODUCTS CORPORATION

SERVICE SADDLES

= A

on or construction.
(t No Exceptions Taken

Furnish as Corrected
Amend and Resubmit
Rejected

I

\ ‘ E fe design concept and
limited to requirenRASKET: orRatontedi@B Bodwiatie aditdyal o-ring design incorporating both hydro-
contractor is responsible for the atatiecantidmention|cabities
and detalls requirin correlation with other materials or equipment,

and for infermation the: pertains sciely to the techniques of fabrica-

M2HE.

to affect a dynamic seal.

MODEL 3401 BRONZE SADDLE FOR IPS PVC

B=Gg5) per ASTM B584 and AWWA C800.

11/4 32 1.66 42 25 $18.80 N/A
11 40 1.90 48 25 18.80* N/A
2 50 238 - 60 20 18.90 N/A
212 65 2.88 73 12 22.50 N/A
3 80 3.50 84 10 23.40 $44.20
312 90 4.00 101 10 26.00 N/A
4 100 4.50 114 8 27.40 46.20
5 125 5.56 141 8 35.20 N/A
6 150 6.63 168 8 35.30 556.30
8 200 8.63 219 6 44.00 62.50
10 250 10.75 273 6 85.00 113.10
12 300 12.75 324 3 113.10 118.90

HOWTO ORDER : Choose nominal pipe size x outlet size and thread configuration.
EXAMPLE: 4" PVC O.D. 4.50 with 3/4CC outlet. Order 3401 - 4 x 3/4 CC.

*NOTE : 11/2",11/4” x 1" NOT AVAILABLE

MODEL 3402 BRONZE SADDLE FOR COPPER TUBING

2 .50 213 60 20 $25.30
2112 65 2.63 73 12 30.00
3 80 3.18 84 10 31.20

Note: Saddles on pages B-1 and B-2 must be ordered in box quantities

1-800-800-0932 FAX 940-723-8378

Material Specifications Subject to Change.

07.01.01



Magnetofiow®
Mag Meter

Model Magnetoflow

Technical
Brief

Flanged

GENERAL

Badger's Magnetoflow line is the result of 35 years of research
and field use in electromagnetic flow meters. Based on
Faraday’s law of induction, these meters can measure almost
any liquid, slurry or paste that has a minimum of electrical
conductivity. Designed, developed and manufactured under
the strictest quality standards, the Magnetoflow meter ranks
among the bestin the market. lts sophisticated, processor based
signal conversion represents the state of the art in the industry
with accuracies of 0.25% or better. The wide selection of liner
and electrode materials insures maximum compatibility and
minimum maintenance over a long operating period.

OPERATION

The flow meter is basically a stainless steel tube lined with a
nonconductive material. Outside the tube two DC powered
. electromagnetic coils are positioned diametrically opposing
each other. Perpendicular to these coils, two electrodes are
inserted into the flow tube. When the coils are energized, a
magnetic field is created across the whole diameter of the pipe.
When a conductive fluid flows through this magnetic field, a
voltage is induced across the electrodes. This voltage is di-
rectly proportional to the average flow velocity of the fluid and
is picked up by the two electrodes. This induced voltage is then
ampiified and processed digitally by the converter to produce a
very accurate analog or digital signal. The signal can then be
used to indicate flow rate, totalization or to communicate to
remote sensors and controllers. The main advantages of this
technology are that with no parts in the flow stream, there is no
pressure loss, the accuracy is not affected by temperature,
pressure, viscosity, density or flow profile and with no moving
parts there is practically no maintenance required.

v R e

hm,‘.' dio X gend gy !Q'u =
g mlrem.am‘ ﬂ_p i
mmﬁ&nlnb +,

Magnetoflow®Flanged

FEATURES

* 0.25% accuracy independent of fluid viscosity, density
and temperature

* Unaffected by most solids contained in fluids

* Pulsed DG magnetic field for zero point stability

» No pressure loss for low operational costs

» Long life corrosion resistant liners

+ Calibrated in state of the art facilities

. llntegral and remote signal converter availability

* Optional grounding rings or grounding electrode

* Measurement largely independent of flow profile

Electrodes

The two measuring electrodes, when looking from the end of
the meter into the inside bore, are positioned at 3 o'clock and 9
o'clock. Badger Meter's Magnetoflow Mag meters have an
"Empty Pipe Detection” feature. This is accomplished by the
use of a third eteotrode that is posmoned between 12 o'clock

Y of a five second duration), the
E'Detection condition, send out

wBoedE L L e

i oo e fam@rg@g bdi &d:%9hd stop measuring to maintain
@""nfornm”” L ’ﬂwsch,ctrod dgain becomes covered with
1ang, .
. §8 allon or Co“rlm MQW appear and the meter will con-
gs or requires specxal handhng, thxs i NG i "%%Zﬂeasurlng
.-urately measure it. Today Magnetoﬂow etérs;re Streeesss -~ w ?;éﬁ%use of a, et(of grounding rings, to assure
00d armwkeMaL . — :
- mm a given § stgllanon a grounding electrode
i, - ectr fiibe installgd in the meter when initially fabri-

The %smon of this elﬁ

tride is about 5 o'clock.

)

ITB-106-01

BadgerMeter,inc.
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Meter with Primo® Amplifier

488
126mm

Meter with junction box for remote Primo® Amplifier

Est. Weight Flow Range
Size A B C D with Primo LPM GPM
inch mm |inch | mm inch |mm |inch | mm inch | mm | Lbs | K Min | Max | Min| n
/4 6 6.7 170 14.0 | 358 3.5 89 11.4 | 288 12 55 10063 20 0.02
5/16 8 6.7 170 14.0 | 356 35 89 11.4 | 288 12 55 0114 [ 34 0.03
3/8 1o 6.7 170 14.0 | 356 les 89 11.4 | 288 12 55 [ 0177 53 0.05
172 15 5.7 770 140 | 356 35 89 1.4 [ 288 12 5.5 10416 | 125 1T 0.97 :
3/4 20 6.7 170 14.2 | 361 3.5 99 11.5 1 293 | 3% 6.5 0.75 | 275 0.2 i
i 25 8.9 225 144 366 13 108 | 1.7 | 298 20 9.0 1.20 | 350 0.3 {
11/4 32 8.9 295 15.2 [ 386 4.6 117 | 125 | 378 22 10.0 | 2.00 | 575 05 | 1
11240 M 15.4 17390 5.0 127 | 127 [ 323 23 10.5 [ 3.00 | 900 0.8 1 2
2 50 §9 225 15.9 403 6.0 152 | 132 | 33% 28 12.5 1 470 | 1400 i 3
212 65 11.0 280 171 [ 434 7.0 178 | 144 | 366 54 245 8 2400 2 6
3 80 11,0 280 17.3 1440 7.5 191 147 17372 56 255 12 3600 3 9
4 100 11.0 280 184 | 466 9.0 229 | 95,7 | 398 58 26.5 19 5600 5 14
5 125 1T 158 400 196 1498 1 16.0 | 254 1T 760 430 60 7.0 30 8800 8 23
6 150 i5.8 400 20.6 | 524 910 | 279 | 175 456 62 28.0 40 [12700 17 | 33
8 200 15.8 400 22.5 [ 6570 1135 | 343 1 507 518 88 40.0 75 122600 ] 20 | &9
10 250 19.7 500 26.8 | 681 16.0 | 406 | 241 673 180 | 820 17120 (35300 | &g 93
12 300 19.7 500 28.9 [ 734 1719.0 | 483 | 263 666 209 | 850 170 [50800] 4% 134
14 350 23.6 590 30.8 782 [ 21.0 | 533 | 285 716 260 118 | 230 69260 60 72
16 400 236 550 S3.7 |856 | 23.5 | 5957 1375 788 308 140 | 300 90400 | 80 | 23c
18 450 236 530 35.0 1890 [ 550 | 635 [ 354 822 287 130 | 380 |114000] 700 1303
20 500 236 5590 98.2 | 969 | 275 | 695 | 35E 901 495 205 470 140000] 125 | 373
22 550 23.6 590 39.6 11005 | 295 | 746 | 365 937 | 447 200 | 570 [170000] 150 | 457
23 600 23.6 590 42.2 T1071 1732.0 | 813 | 395 1003 | 557 252 680 1200000] 180 537
28 760 236 590 46.2 11173 [ 36.5 | 927 | 44.G 1118 | 650 | 295 920 [275000| 240 | 739
30 750 315 800 48.3 72281 39.0 1 584 | 457 1161 | 704 320 | 7060 [315000] 280 840
32 800 315 800 52.2 [1325 | 41.4 | 1015 | 455 1257 | 770 350 | 7200 [361000] 320 | 95&:
36 500 315 800 55.3 17405 17460 | 1168 | 541 1374 | 850 386 | 1500 [457000] 400 [157¢C
40 1000 | 375 800 60.0 |1525 |"50.2 | 1230 | 6574 1457 | 924 420 | 1900 [565000] 500 1493
42 1050 | 36.0 800 66.0 [1676 | 53.0 | 1346 | 634 1610 | 1100 | 500 | 2700 1626000 550 [1646
43 1200 [ 36.4 1000 | "69.9 [1775 | 50 4 1455 | 67.2° [7707 | 1270 1 550 2700 |874000] 720 127157
39.4 1000 78.5 11995 | 684 1675 [ 75.9 1927 | 1363 620 | 3700 [1100000 680 2927

SPECIFICATIONS - Detector
2L ELIPICATIONS - Detector

Flow Range: 0.1-39.4 ps (0.03-12 m/s)

Sizes: 1/4" to 54" (1610 1
Min. Conductivity: 26m
Accuracy:

* 0.25% accuracy of rate from 1-39.4 fps.
accuracy of rate from

+ 0.5%
Electrode Materials;

400 mm)
icromhos/cm

Plated, Tantalum, Platinum/Rhodium
Liner Material; PFA up to 3/8", PTFE 1/2" thru

24", PTFE up to 24", Soit and Hard Rubber

from 1" to 54°, Hafar® from 14" 10 40"

Magnetoflow? and Primo®

0.1-1.0 fps.
Standard: Alloy C
Optional: 316 Stainiess Steel, Gold/Platinum

Fluid Temperature:

With Remote Converter:
PFA, PTFE & Halar 311°F, (185°C)
Rubber 178°F, (80°C)

With Meter Mounted Converter;
PFA, PTFE & Halar 21 2°F, (100°C)
Rubber 178°F, (80°C)

Pressure Limits:

150 psi {10Bar) optional 300psi (20Bar)

Coil Power: Pulsed DC

AmbientTemperature: -4°F t0 140°F, (-20°C to 6

Pipe Spooi Material: 316 Stainless St

eel

Meter Housing Material: Carbon Stee! welded

0°C)

Flanges: Carbon Stee} - Standard (ANSI B16.5 (
150 RF) 316 Stainless Steel - Optional

Meter Enclosure Classification: Nema 4
Optional: Submersible Nema 6P (Remote Amplifi
Required)

Junction Box Enclosure Protection:

(For Remote Converter Option) Powder coated di.
cast aluminum, Nema 4

Cable Entries: 1/2" NPT Cord Grip

Optional Stainless Steel Grounding Rings:

Meter Size Thickness (of one ring)
up thru 10" 185"
12" {0 20" 187"

are registered trademarks of B_adger Meter, Inc. Halar®is a registered trademark of Ausimont U.S.A, Inc.

Due
Bad

to continuous research, product improvements and enhanceme

ger Meter reserves the

fight to change product or system specificaty

without notice, except to the extent an outstanding bid obligation ex.

Please see our website at
www.badgermeter.com
for specific contacts.

Copyrigh(@BadgerMeter. Inc. 2003, Al

Irights reserved. ®

BadgerMeter,Inc.

P.O

Telephone: (414)

. Box 245036, Milwaukee, wi 53224-953
355-0400 / (877) 243-1010

Fax: (414) 355-7499 / (866) 613-9305
www.badgermeter.com



Magnetoflow®
Mag Meter

Model Magnetoflow Primo®
(3.1 Electronics)

Technical
Brief

GENERAL

Badger's Primo amplifier was specifically designed to be used
with the entire line of Magnetoflow electromagnetic flow meters.
This amplifier represents the culmination of years of research
into mag meter signal processing and includes the latest de-
velopments in microprocessor signal conditioning technology.
The advanced design of the unit allows the accuracy of the
detector to be better than .25% and the flow range better than
300:1. The Primo amplifier can be used as an integral part of
the detector or it can be mounted remotely when necessary.
The Primo electronics are housed in a NEMA 4X aluminum
powder coated enclosure with easy access to all wiring and
programming functions.

OPERATION

As the analog signal is received from the detector, the Primo
unit amplifies the signal and converts it into digital information.
At the processor level, the signal is analyzed through a series
of sophisticated software algorithms and after separating it from
electrical noise, it is converted into both analog and digital
signals that are used to display rate of flow and totalization. In
addition the processor controls zero-flow stability, analog and
frequency outputs, serial communications and a variety of other
parameters. Primo’s 4 line, 16 character LCD display simulta-
neously indicates rate of flow, forward and reverse totalizers

-and diagnostic messages. It also serves to guide the user in

simple English terms through the user-friendly programmable
routines.

Programmable parameters of the Primo amplifier include: cali-
bration factors, reset of totalizers, pulse value with auto deci-
mal point position, selection of unit of measure, selection of
flow direction, analog signal output, relay and open collector
high and low flow alarm signals, low flow cut-off percent of flow
and noise dampening factor.

APPLICATION

The Primo amplifier main function is to detect and condition the
flow information from the electromagnetic detector. The unit is
ideally suited for use in applications where the flow is continu-
ous and indication of rate and totalization is required. Also, in
applications where a minimum and/or a maximum flow rate
must be kept and carefully monitored, the unit also provides
pulse signals that can be fed to dedicated batch controllers, PLCs
and other more specialized instrumentation.

BadgerMeter,Inc.

Magnetoflow®Primo®

FEATURES

Microprocessor based

Large 4 line x 16 character back-lit LCD display
User friendly programming procedure

Digital and analog outputs

NEMA 4X enclosure

Sensor or remote wall mount

Bidirectional flow sensing/totalization
Automatic zero point stability

Better than 0.1% repeatability

Measures fluids with as low as 5.0 micromhos/cm
conductivity

Empty pipe detection

ITB-121-01

12-02



9.68"

4.96"

246mm

1.7 7.75"

| |
298mm  197mm

SPECIFICATIONS

Power Supply: 85-265 VAC, 45-65 Hz
Power Consumption: 20W
Accuracy: + 0.25% accuracy of rate from 1-39.4 fps.
+ 0.5% accuracy of rate from .1-1 fps.
Repeatability: <0.1%
Minimum Fluid Conductivity: 5.0 micromhos/cm
Processing: Microprocessor H8 (16 bit)
Flow Direction: Unidirectional or bidirectional, 2 separate
totalizers (programmable)
Analog Outputs:
Current Voltage
+4 -+ 20mA <800 Q or x=2-z10V<1KQ
+2-+10mA < 800 Q or £1-25V<1KQ
0-%20mA < 800 Q or 0-z10V<1KQ
0-+10mA <800 Q or 0-+5V<1KQ
Ouput Frequency: Scaled Pulse output (open collector),
Max 5Khz
Digital Outputs:
Voltage sourcing transistor, 24VDC, 100mA max
(8) AC Solid state relays, 48VAC, 0.5 amp max

126mm

1 ( Mounting Bracket for
Remote Configuration

Outputs: All outputs are short circuit safe.

Noise Dampening: Programmable from 1 to 6

Pulse Width: Programmable from 5ms to 500ms

Min-Max Flow Alarm: Programmable relay outputs 0 to 100% of flow
Units of Measure: Gallons, Ounces, Pounds, MGD, Liters, Cubic
Meters, Cubic Feet, Acre Feet

Galvanic Separation: < 500 volts

Low-flow-cutoff : Programmable 0-10% of max flow

Zero-point Stability: Automatic correction

LCD Display: 4 lines x 16 character back-fit alphanumeric;
Displays (2) Totalizers, Flow Rate, Alarm Conditions
Programming: Three button manual

Housing: Cast aluminum, powder coated paint

Housing Rating: NEMA 4X

Mounting: Detector mount or remote wall mount (brackét supplied)
Cable Connection: 1/2" NPT Cord Grip '
Ambient Temperature: -4 to 140° F (-20 to 60° C)

Serial Communication: RS232

Please see our website at
www.badgermeter.com
for specific contacts.

Copyright©Badger Meter, Inc. 2002. Allrights reserved.

Due to continuous research, product improvements and enhancements,
Badger Meter reserves the right to change product or system specifications

without notice, except to the extent an outstanding bid obligation exists.

BadgerMeter,Inc.
P.O. Box 245036, Milwaukee, Wl 53224-9536
Telephone: (414) 355-0400 / {877) 243-1010
Fax: (414) 355-7499 / (866) 613-9305

® www:badgermeter.com



. CHECK VALVES

SERIES CV %" - 4" (10-100mm) | o 4
CYST v - 3 (15-80mm) D
BRONZE CHECK VALVES, TEe PATTERN >

Used to prevent reverse fluid flow in commercial,
industrial, steam, water, gas or oif lines. )
> Pressure Rating 125 psi (9 bars) WSP/200 psi (14 bars )WO0G
¢ Bronze body

> Metal to metal seating

* 90° straight paitern

CV Threaded connections, CVS Solder ends 1

by he conk documents,
quantities and details requiring correlation with other meterials or
equipment, and for information that pertsing solely to the
Wchniques of fabrication or conatruction,

No Exceptions Taken

SERIES CVY %" - 27 (10-50mm)

CVYST v - 9 (15-50mm)
BRONZE CHECK VALVES, WYE PATT

Used fo prevent reverse flow in commercial and industrslées

MATERIALS
* Body Cast Bronze - ASTM B62
Cap Cast Bronze - ASTM B62
@ Disc Cast Bronze - ASTM B62
» Hanger Pin | Brass rod - ASTM B16

, Dimensions (approx.)
Size DN | Ordering A C Weight
In. mm |  Code in. mm in. mm | lbs. kgs.
Series CV - Tee pattern - threaded IPS connections - 125 WSP/200 W0G
% 10 | 0700320 | 24 52 38 05 .02 ra—
oS | 07030 | % S | 1 B | 5 m Size DN | Ordering | oo (aprex
%20 | 0700340 | 2% 60 | 14 43 | 67 30 i ode | i mm ‘ : sk
1250700350 | 2% 70 | T% 49 | 101 46 n. mm| toce - M.__mm_| 5. Xgs.
1V 32 | 0700360 | 34 83 % 55 154 70 Series CVY - Wye paitem - threaded IPS connections - 125 WSP/200 WOG
1% 40 | 0700370 | 3% 92 2% 58 194 88 % 10 | 0700520 | 2%s 55 % 4 62 28
2 50 | 0700380 | 4% 108 % 73 321 146 Yoo 151 0700530 | 2%¢ 55 % 4 62 28
24 65 { 0700390 | 5% 140 8 600 272 % 20| 0700540 | 24 70 2 5 88 40
3 80 | 0700400 | 5% 149 9 7.90 358 1 25| 0700550 | 3% 79 M 57 132 60
4 100 | 0700410 | 7% 184 4% 114 ] 13.00 5.90 1% 32 | 0700560 | 3% 95 s 68 200 91
Series CV'S - Tee pattern - solder ends 1% 40| 0700570 4,5/”’ 108 313/" 78 287 130
%15 ] 0700430 | 7% 64 % 3 T 2 50 | 0700580 | S% 129 395 476 116
Y% 90 | 0700440 | 2 50 1% 44 n o3 Series CVYS - Wye pattern - solder ends
125 10700450 | 34 89 % 48 95 8 Yoo 15| 0700630 | 2'4¢ 68 1% 4 60 7
1% 32 | 0700460 4 100 2% 52 1.54 70 % 20 | 0700640 | 3% 86 e 49 82 37
440 | 0700470 | 4% 121 Th 60 187 85 125 0700650 { 4% 102 M 57 1.24 56
250 | 0700480 | 5% 133 % 10 320 145 1 321 0700660 | 4% 12 %4 67 187 .85
4 65 | 0700490 | 6% 162 3 89 580 263 1% 40 | 0700670 | 5% 137 e 78 271 1.23
3 80 | 0700500 | 7% 183 W95 7.60 344 2 50 | 0700680 | 6'%s 168 3 95 476 216

14 Watts Regulator Company ® North Andover, MA, U.S.A.
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OREAT PLAINS INOUSTRIES INC.

“A Great Plains Ventures Subsldiary™

Model S100 Turbine Industrial Grade Metering Products

shown with . .
standard Computer StalﬂlESS Steel Turbine

Electronics, which Model S 1 OO

are sold separately.

Technical Specifications ' £100 ML-1233.8
Flow Ranges Temperatures (Turbine only without computer)
Linear: 5 t0 50 GPM (18.9 to 190 LPM) Operational: -40° to +2500F (-40° 10 +121°C)
Extended: 2.5 to 50 GPM (9.5 to 190 LPM) Storage: -40° 10 +250°F (-40° to+1219C)

Maximum Flow: 75 GPM (284 LPM)

Fluid Velocity in Extended Range:
0.93-18.6 ft./sec. (0.28-5.7 m/sec.) Wetted Components

Housing: 316 Stainless Steel

Jounal  Ceramic (96% Alumina)

Performance* Bearings:
Linear Range: 10:1 @ +1.5% of reading Shaft: Tungsten Carbide
Extended Range: 20:1 @ +5.0% of reading Rotorand  PVDF
Supports: .
Repeatability: +0.1% Retaining Rings: 316 Stainless Steel
Maximum Pressure
Drop in 10:1 Range: 10 PSIG (0.34 bar) Weight
Pressure Rating: 1,500 PSIG (103 bar) Turbine only: 2.41bs.(1.1 kg)
Frequency Range: 45-475 Hz @ 5-50 GPM Turbine with computer: 2.6 1bs.(1.2 kg)
Connections ‘ Shipping Weight
Inlet and QOutlet 1 inch female NPT or ISO Turbine only: 2.6 Ibs.(1.2 kg)
Wrench Flat Size: 1-5/8 In, (41mm) Turbine with computer. 2.8 1bs.(1.3 kg)
o Ficld Replaceable Intemnal Parts o Excellent Chemical Compatibility
e High Accuracy ¢ High Tumdown Ratio
o  Signal Output Capabilities o Acccssories easily upgeadeT
All GPI urbines are Factory
Mutual Appraved and carry a
Class 1, Division | Approva S
for hazardous environments. c
B0AL
APPROVED
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GREAT PLAINS INDUSTRIES INC.
“A Great Plains Ventures Subsidiary”

Industrial Grade Metering Products

Stainless Steel Turbine

Model S100

6/00 ML~1233.8

i}
[——1cst
~-O- 50 ¢3¢t
—o— 100 ¢51
&0 50

Flawrate (gal/min)

Pressure Drop -vs- Flowrate

Pregcaure Drop {pul)

[} 10 20 0 40 50
Flowrste (gal/inin)

e

2.0 0n. ¢ i
b - 45in. {
(S.1cm) {1L4cm)

Note: Computer electronics add 0.7 in. (1.8cm) to height of turbine housing,




AHEAD OF THE FLOW" Revision 4/26/02

Class 125 Bronze Gate Valves

Screw-in Bonnet ® Non-Rising Stem  Solid Wedge

Dezincification
Resistant

125 PS1/8.6 Bar Saturated Steam to 353° F/178° C
@SIHB.B Bar Non-Shock Cold Working Pressure*

CONFORMS TO MSS SP-80
MATERIAL LIST
PART SPECIFICATION T-113
1. Handwheel Nut Zinc Plated Steel with Clear Chromate ' Threaded
2. ldentification Plate Aluminum
3. Handwheel a. Malleable lron ASTM A 47 (T-113) : S-1 13
b. Bronze (T-113-BHW) Solder
¢. Bronze Cross {T-113-K) " _ :
4. Stem Silicon Bronze ASTM B 371 Alloy C63400
or ASTM B39 Alloy C65100 z
5. Packing Nut Bronze ASTM B 62 or ASTM B 584 3 "
Alloy C84400 or Brass ASTM B 16 4 .
6. Packing Gland Bronze ASTM B 62 or ASTM B 584 5 p @
Alloy 84400 or Brass ASTM B 16 C
7. Packing Aramid Fibres with Graphite 8 N B
8. Stuffing Box Bronz AL R 3 4 !
9. Bonnet {— Bronze &
10. Body At Y
11. Wedge 10 \
(ons Taken N SO
Nofy-Boniey e | O—_|
0” Furnis § Resu A —
prrL ATl e
Rejecles AN NN
ovLY e : =ERNW
A
DIMENSION T113
- Dimens NPT x NPT
Size A B C T-113 S-113 Master
In. _mm. In. mm. in. mm. in._mm ibs. Kg. Lbs. Kg. Ctn. Qty.
Yat 8 169 43 338 86 x x 074 033 X X 50

%t 10 169 43 338 8 63 18 071 032 065 029 50
Vo1 15 184 49 363 92 75 19 082 037 067 031 50
% 20 206 54 391 99 88 22 110 050 099 045 50
1 % 244 B2 469 119 100 25 182 082 160 072 30
1 32 263 67 522 133 119 32 240 109 225 1.0? 20

1% 40 288 72 525 158 125 33 351 159 317 144 10
2 50 306 78 7.06 179 131 34 493 224 460 2.09 10

2% 65 413 105 841 224 181 45 995 452 878 3.98 5

3 80 450 114 10 254 194 49 1440 653 1284 582 4 s

T No packing gland, packing only in these sizes. 113
x Not available this size. - CxC

Freezing Weather Precaution - Subsequent to testing a piping
system, valves should be in an open position to allow complete
drainage.

* For detailed Operating Pressure, refer to Pressure Temperature
Chart on page 107. ’

TECH SERVICES PH: 1.888.446.4226 « FAX: 1.800.234.0557 « INTERNATIONAL OFFICE PH: +1.574.295.3221 « FAX: +1.574.295.3455

saaanar nthen nam

NIBCO INC. WORLD HEADQUARTERS e 1516 MIDDLEBURY ST. » ELKHART, IN 46516-4740 » USA » PH: 1.800.234.0227



Valley Industries Order TOLL FREE: 1-800-864-1649

www.valleyind. com

| Model 58
All Stainless Gauges
Welded Connection

4" Case Only

Bottom Mount Only scales - PSI Only
ese gauges are designed for use i | t :
:h any medium not corrosive to . T ’
stainless steel. Liquid-filled gauges — P = - '
are recommended for reducing shock :
caused by pressure fluctuations or 2 2
vibration. 5 5
. 10 1
20 2
20 2
50 5
Stainless Steel %0 °
. 100 10
316 Stainless Steel pr ™
Black enameled aluminum 200 20
White aluminum 200 | 20
500 50
Polycarbonate
500 50
304 Stainless steel 7000 | 100
304 Stainless steel, Bayonet type. 2000 | 200
316 Stainless steel 2000 | 200
2000 200
1/2° MNPT Standard
ASME/ANSI B40.1 Grade 1A (1 %) . ‘ $116.00




oraer By FRA: 1-3LU-£L43-8UsU TTTTy mmmmmmm 'I
www.valleyind.com  /

'GAUGES

o] rjv\
Ti&/"’;\)

4 4.344" | 1.828" | 3.391"

ORDERING INFORMATION

To determine the ordering number, use the following information
Example - 4158GXX200 = 47, 1/2” Btm Mt., All Stainless - Field Repairable, Glycerin-filled,

Stainless Case, 200 PSI

4=4 1 = Bottom 58 = Stainless | D - Dry X = Stainless | X = Stainless SEE Custom Logo

Field G - Glycerin RANGE | Color Dial
Repairable | S - Silicone CHART | Special Dial

% ' : F - Florolube Etc.




WIUCLLER ™ LINEDEAL Y BUI IERFLY (Mueller Co.) 11 1
VALVES 4"-20" DESIGN "

B Rev. 12-01
~

MUELLER LINESEAL Il Butterfly Valve Features

O CHEVRON V-TYPE U SELF-LUBRICATING
PACKING-- BEARINGS--
: is self-adjusting, long lasting are liberally sized, chemically
‘ and should never need inert nylon bearings that are
replacement because self-lubricating and should
quarter-turn valve operation outlast the life of the pipeline.

causes little or no wear.
Packing bears on turned,

ground and polished stainless
._ steel.

O STREAMLINED DISC--
has lens-shaped design to
minimize pressure drop and
turbulence. Full open valve

0 CORROSION RESISTANT / creates no more friction loss
SHAFT-- than a 45 elbow. Disc is
is constucted of type 304, 18-8 ,-/ secured to the shaft by stainless
stainless steel. Shaft is / % steel pins sized to transmit

/

one-piece, through-shaft
construction sized to meet or i
exceed requirements of
AWWA Standard C504 for

ﬁ Class 150B service.

torques required and withstand
stresses imposed under severe
operating conditions. Disc is
cast iron ASTM A-126 Class B
with 316 stainless steel disc
edge.

QO HEAVY DUTY CAST IRON

BODY-- (1 ELASTOMERIC BODY SEAT--
is extra heavy with flanges is made of a special rubber
fully faced and drilled per compound (Buna N) that is
ANSI B16.1 Class 125 bonded to the body by a
Standard for cast-iron flanges. patented process. The seat
Other ends available include cannot be torn from the body
integrally cast mechanical under normal pipeline
joint, slip-on (for DI and PVC conditions. The precision
C900), and grooved style. molding process also ensures
. Operator mounting trunnion is that the disc-seat indentation
machined and drilled for cannot cause excessive wear or

L TAMPER-PROOF DISC CENTERING--
provided by precision molded flats in the
bonded seat at the body trunnion mate with

four-bolt connection. abrasion upon closing.

machined flats on the disc to prov|de SUBMITTAL REVIEW
tamperproof centering of the disc bty for general conformity with the design concept and
. Positive disc alignment, without p dorequirements called for by the contract documents, Sub

i contractor is responsible for the accuracy of dimensions, quantities
ton seat lfe. and details requr?r:; corretation with other mateﬂal.s or equipment,
and for information that pertains sdlely to the techniques ef fabrica-

M ‘ﬁ / /ﬂ ‘f/%/ 7& Von or consicten No Exceplions Taken
urnish as Corrected
. (ochiwy e X rewomn

Reject
vy 7 %{@‘/ =

FOR ORDERING INSTRUCTIONS SEE PAGES 11.14 THROUGH 11 16




MUELLER® 24"* - 48"** LINESEAL 111® AND

11 2 (Mueller Co.)
) 6"*-48"** LINESEAL XP BUTTERFLY VALVES

Rev. 12-01

MUELLER LINESEAL lil and LINESEAL XP Butterfly Valve Features

= ~)

CORROSION RESISTANT
SHAFT--

is constucted of ASTM A-276
Type stainless steel.

Two-piece, stub-type shafts are
sized per AWWA Standard
C504, Class 150B or Class 250.

CHEVRON V-TYPE
PACKING--

is self-adjusting packing in top
trunnion of valve body where
shaft protrudes, includes nylon
retainer.

STRONG DISC AND SHAFT
CONNECTIONS--

with generously sized stainless
steel pins designed to transmit

torques required and withstand
stresses imposed under severe

operating conditions.

PRESET TWO-WAY
THRUST BEARING
ASSEMBLY--

is preset at factory. On valves
30" and larger, assembly consists
of stainless steel stud fastened to
the bottom of the valve shaft.
Stud extends beyond the bottom
cover. Thrust collar is threaded
to the stud and pinned. On 24"
size Lineseal III and 6" to 24"
Lineseal XP, thrust collar is
pinned to shaft and adjustment
provided by bronze spacers.
Thrust collar cavity is packed
with grease and fully gasketed to
prevent leakage.

HEAVY DUTY ASTM A-126
CAST IRON BODY--

is extra heavy; on flange-end
bodies, flange drilling per
ANSI B16.1 Class 125 (or

Rt S SR

Q

SELF-LUBRICATING,
SLEEVE-TYPE BEARINGS--
are used in both trunnions of
the valve body. Teflon lined
with special non-metallic
backing. Provide electrical
insulation between disc and
shaft to prevent galvanic
corrosion. Lower coefficient
of friction reduces operating
torque requirements.

FLOW-THROUGH DISC*--
provides less pressure drop in
full-open position than
conventional disc shapes. (On
24" size Lineseal Il and 6" to 24"
Lineseal XP the arch side of disc
is closed and the flat side is open,
forming a slightly concave
surface.) Disc structure has no
internal cores that can shift during
casting, no hollow chambers that
can collect water, freeze and
fracture the disc. Disc edge has
stainless stee] spherically shaped
seating surface. Ductile iron
ASTM A-536 is used for 30"-48"
Lineseal III and for 6"-8" and
24"-48" Lineseal XP. (Cast iron
ASTM A-48 Class 40 is used for
24" size Lineseal I1I and for
10"-20" Lineseal XP.)

ELASTOMERIC SEAT--

is made of a special rubber
compound (Buna N) that seals
a full 360 against a stainless
steel spherical disc edge.
Unique grooved-seal design,
coupled with the wide
spherically shaped seating edge
of the disc, allows greater disc
closure tolerance (up to 1 off
center in closed position
without leakage). Seat is
mechanically retained in body
v..a1out metal hardware by a
cast epoxy compound that
ensures the seat conforms to the
exact radius of the disc with
uniform contact pressure.

)

b S R I L e . . .
* Note: 6" - 24" disc is slightly fiodified, non flow-through disc design.
** Contact your Mueller representative for valves sizes larger than 48".

T TS A TN TR YN Y AN YN T AT T T NRY o Y MY YN 4 NTmem 4 4 A b T YN AT TNYT a4 1
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IWIUCLLECN - LINEDLEAL I |Mueller Ca.) 11 3

BUTTERFLY VALVES 4" - 48"*
H

O

O

0 O w O

Rev. 12-01

3211-6 Flanged Ends
3211-20 Mechanical joint ends
(with mechanical joint unassembled accessories)
3211-23 Mechanical joint ends
(without mechanical joint accessories)
Sizes--4", 6", 8", 10", 12", 14", 16", 18", 20", 24", 30", 36", 42", 48", 54".72"*
3211-16 Flanged by mechanical joint ends
{with mechanical joint unassembled accessories)
3211-19 Flanged by mechanical joint ends
(without mechanical joint unassembled accessories)
Sizes--6", 8", 10", 12", 14", 16"
3211-41 Flanged by slip-on
Sizes--4", 6", 8", 10", 12"
3211-38 Slip-on by slip-on
Sizes--4", 6", 8", 10", 12", 160

Meets or exceeds all applicable requirements of ANSI/AWWA C504 Standard Class 150B; NSF 61 certified
Buried service valves: I.D. and O.D. coated with 5 mils Asphalt Varnish

Above ground valves (ordered with either a handwheel, position indicator on the actuator, or lever):
coated with 3 mils Tnemec Series 140F Pota-Pox Plus primeron the valve O.D. and 5 mils
Asphalt Varnish on the I.D. as standard; meets AWWA C-504 standards.

Seat-in-body design reduces seat failure due to corrosive buildup in the valve and pipeline

Through-disc pinning provides a tight disc-to-shaft pin connection, greatly reducing the
possibility of loosening through vibration

Disc edge is 316 Stainless Steel
Symetrical lens-shaped disc for higher Cv and lower head loss

Nonmetallic bearings prevent galvanic corrosion and provides lower coefficient of friction

Cheveron "V" type packing is self-adjusting to last the life of the valve

““

Options

0 MDT Actuatorwith handwheel " 1A . . .
or chainwheel and position indicator 0 Hand lever for 4"-10" valves O  Expoxy interior and/or exterior

O MDT Actuator with cylinder actuator D 200psi test H Holiday testing

(also available with manual override, Q  Extension stems (see page 10.71)

d  Mueller ground position indicator
handjack and 4-way solenoid valve)

“

" Contact your Mueller representative for valve sizes larger than 48",

. . - v " Oen ST T
Standard Buried Service Actuators Slotted-Lever (4"-12") " o] Stottea-Lover Disign
Valve size Actuator Number of S £
turns £
412" MDT-2 32 E o
14" - 20" MDT-3 30 § .
16" - 24" MDT-4 40 Tl
20"‘30" MDT"S ]36 Closed u;)‘c 10'2 ’3 ‘4!1‘50.50'7 .80l9 “0(',-
OPERATOR STROKE (in parcent of tolal iravel)
30" - 36" MDT-58 136
36" - 48" MDT-6 215 T I T T T
- - _ %1 Link-Lever Design
36" - 48 MDT-7 492
E 40
g wp
g *r
comao e T L L L L L T
0% 10 20 X 40 SO 60 70 B 100%

OPERATOR STROKE (in percent of total travel)

FOR ORDERING INSTRUCTIONS SEE PAGES 11.14 THROUGH 11.16
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Rev. 3-97

(Mueller Co.)

Lineseal Il Butterfly Valve Replacement Parts

MUELLER® LINESEAL 11I® BUTTERFLY
VALVES 4"-48"* CLASS 150B-PARTS

FOR ORDERING INSTRUCTIONS SEE PAGES 11.14 THROUGH 11.16

Catalog |Description |Material Bho
Part No. BF103
. BF102
BF100 Body Cast iron ASTM A126 CL. B BF103
BF101 Disc:** Cast Iron ASTM A126, Class B with 316 Edge BF110
BF102 Shaft Stainless Steel 18-8 Type 304 ASTM A-276 BF104
BF103 - Squeeze pin Stainless Steel 18-8 Type 304 ASTM A-276 BF105
; BF107 g
BF104 Bearing Nylatron GS ari0a =
. - =
BF105 Packing Chevron V-Type BF10e— 3 THRU 20°
BF106 Key Carbon Steel C-1045 E
BF107 Cover Cast Iron ASTM A-48 Class 40
BF108 Lockwasher Carbon Stee]
BF109 Cap screw Steel SAE Gr. 2
BF110 Seat Buna-N B 3 THRUE
BF111*** |Exp. plug Stainless Steel 18-8 Type 304 ASTM A-276
BF112 Bearings Teflon Lined, Filament Wound, Reinforced Plastic, Fiberglass Backed
BF113 Disc Cast Iron ASTM A-48 Class 40
BF114 Disc edge Stainless Steel Type 316 ASTM A-240
BF115 | Top stub shaft Stainless Steel Type 304 ASTM A-276
Stainless Steel Type 316 ASTM A-276
400 Monel ASTM B-164 Class A
BF116 Bottom stub shaft Stainless Steel Type 304 ASTM A-276
Stainless Steel Type 316 ASTM A-276
400 Monel ASTM B-164 Class A
BF117 Packing Buna-N
BF118 Bottom cover Cast Iron ASTM A-48 Class 40
BF119 Cap screws Carbon Steel
- - BF100 —_|
BF120 Squeeze pins Stainless Steel Type 304 ASTM A-479 BF16
BF121 Thrust collar Stainless Steel Type 420 BF120 N
BF122 Thrust collar shims | Bronze BF114
. ]
BF123 Spring pin Stainless Steel Type 420 BF124
BF124 Q-ring Buna-N BF121
BF123
BF125 Packing retainer Nylon BF122
BF126 Bearings Duralon BF118
BFi127 Disc Ductile Iron ASTM A-536 Grade 65-45-12 BF119 24" VALVES
BF128 Top stub shaft Stainless Steel Type 304 ASTM A-276 ;
BF129 Bottom stub shaft Stainless Steel Type 304 ASTM A-276 BF106
BF130 Bottom cover Cast Iron ASTM A-126 Class B BF128 |
BF131 Bottom cover cap Cast Iron ASTM A-126 Class B BF117 S
BF132 Taper pins Stainless Steel Type 630 ASTM A-564 Cond. H-1150 BF125 \\
BF133 Lockwashers Stainless Steel Type 304 BF126 7]
BF134 Hex nuts Stainless Steel Type 304 BF110 g
. F132
BF135 O-rings Buna-N BF134 7
BF136 Thrust bearing stud | Stainless Steel Type 304 BF133 ! BF135
BF137 Thrust collar Bronze ASTM B-505 Alloy C93200 BF100-"1 { BF127
BF138 Dowel pin Alloy Steel
BF139 Bottom cover gasket | Blended Fiber, Cured Nitril Binder BF133 !
BF140 O-ring Buna-N BF134 | BF13s
BF141 Loctite Loctite
_-BF132
B7129 | eriia
* Contact you Meuller representative for sizes larger than 48", BF126 ] -
*E4" ig ASTM A743 CF8M Stainless Steel. BF136 ' BF139
***This plug is for 3"-8" sizes only. BF130 L BF140
BF122 : BF141
BF138 BF119

BF131 30" THRU 48" BF137
VALVES




] X *%* ’ 1 1.V
4" - 48" - CLASS 150** FLANGED ENDS
Dimensions - for Mueller Lineseal lll Butterfly Valves
Flanged Ends, 4" - 20" Sizes.
TAPPED HOLES UNC2B X E DEEP
VALVE NO. TAPPED HOLES
SRR AT S it
UNLESS OTHERWISE NOTED. r 18-200 . 2-TOP; 2-BOTTOM
R G
BOLT
1 : SRLE) C
JI-——¢%—o ——tEt - + - NOM
4 VALVE
Q SIZE
1 t : |
‘,_,o/v |
! H“ |
~E- A B —-
D
Dimensions - for Mueller Lineseal lll Butterfly Valves
Flanged Ends, 24" - 48" Sizes.
TAPPED HOLES UNC2B X E DEEP
2* STANDARD AWWA NUT VALVE NO. TAPPED HOLES )
ORDESE STHER WIS RoTen e ZTOP, 2.3 ToM
' F 30" -8, 4-TOP; 4-BOTTOM
T
r-
Q |
4
E*’ el T—E
, . D
Dimensions
Dimension + |Nominal size
4|I 6ll 8" 10“ 12" 14" 16" 18“ 20" 24" 30" 36" 42[! 48"
A 5-172 6-1/2 7-3/4 9 10-172 11-7/8 13-112 14-3/8 16 18-5/8 21-172 25-7/16 [29-7/8 |34-1/16
B J 3-172 5-1/8 6-172 9-7/8 11-5/8 12-3/4 14-3/8 15-1/4 16-7/8 18-3/8 24-3/16 |28-1/16 |32-11/16 [34-7/8
C 9 11 13-172 16 19 21 23-1/2 25 27-172 32 38-3/4 46 53 59-112
D *¥* 5 5 6 8 8 8 8 8 8 8 12 12 12 15
E 15/16 1 1-1/8 1-3/16 1-5/16 1-3/8 1-7/16 1-9/16 1-11/16 §1-718 2-1/8 2-3/8 2-5/8 2-3/4
F (number and 16--- 16— |20 28— (32 |36 |44
1 size of holes) B-58 |83 834 128 1278 121 161 |15 (16 -4 1-va e a2 e
G 7-172 9-172 11-3/4 14-1/4 17 18-3/4  121-1/4 [22-3/4 |25 29-1/2 36 42-3/4  |49-12 |56
J 4-3/8 4-3/8 4-3/8 4-3/8 4-3/8 5-3/16  [5-3/16  |5-15/16 |5-15/16 |5-15/16 |7-13/16 8-13/16 [10-7/16 [10-7/16
L 2 2 2 2 2 2-7/16  |2-7/16 2-13/16 12-13/16 J2-13/16 |3-13/16 |4-5/16 |5-7/16 5-7/16
Q 4-1/4 4-1/4 4-1/4 4-1/4 4-1/4 5-3/8 5-3/8 6-3/4 6-3/4 6-3/4 10 15-15/16 [18-5/8 18-5/8
R 7-5/8 7-5/8 7-5/8 7-5/8 7-5/8 0-1/4 9-1/4 10-1/2 ]10-1/2 10-1/2 17 10-11/16 126-1/2 26-1/2
1 Tumns to open 32 32 32 - 132 32 30 30 40 40 40 44 136 215 215
Weight + 60 . 81 118 201 270 377 456 588 678 1029 1874 2735 3690 4340

Other sizes available upon request.
. “* Also available in FL.xFL. 30"-72" sizes: Class 75A,75B, 25A, 25B.
*E* +1/16" for 10" valves, and +1/8" for 12" - 48" valves per Flange Standard ANSI B16.1.
+ All dimensions are in inches. All weights are in pounds and are approximate.

FOR ORDERING INSTRUCTIONS SEE PAGES 11.14 THROUGH 11.16
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BUTTERFLY VALVES

RESILIENT SEATED

SERIES 30/31 Wafer/Luc
2"-20" (50mm-500mm)




2"-20" (50mm-500mm)
Bray® Controls is proud to
offer a high quality line of
butterfly valves to meet the
requirements of today’s market.
Combining years of field
application experience, research
and development, Bray has
designed many unique features
in the Series 30/31 not pre-
viously available. The results
are longer service life, greater
reliability, ease of parts replace-
ment and interchangeability of
components.

SERIES 30

DISC AND STEM CONNECTION
(A) Features a high-strength through stem
design. The close tolerance, double “D”
connection that drives the valve disc is an
exclusive feature of the Bray valve.

It eliminates stem retention components
being exposed to the line media, such as
disc screws and taper pins, which com-
monly result in leak paths, corrosion, and
vibration failures. Disc screws or taper
pins, due to wear and corrosion, often

—

Double “D” Connection

require difficult machining for disassem-
bly. Disassembly of the Bray stem is just
a matter of pulling the stem out of the
disc. Without fasteners obstructing the
line flow, the Series 30/31 Cy, values are
higher than many other valves, turbulence
is reduced, and pressure recovery is
increased. The stem ends and top
mounting flange are standardized for
interchangeability with Bray actuators.

DISC (B) Casting is spherically machined
and hand polished to provide a bubble-
1ht shut off, minimum torque, and
onger seat life. The disc O.D. clearance is
designed to work with all standard piping.

STEM RETAINING ASSEMBLY (C)
The stem is retained in the body by means
of a unique Stainless Steel “Spirolox®”
retaining ring, a thrust washer and two
C-rings, manufactured from brass as
standard, stainless steel upon request. The
retaining ring may be easily removed with
a standard hand tool. The stem retaining
assembly prevents unintentional removal
of the stem during field service.

“Spirolox®”
Retaining Ring

Thrust Washer

Stem Retaining
C-Rings

““Spirolox®” designation is a registered
trademark of Kaydon Ring and Seal, Inc.

STEM BUSHING (D)
Non-corrosive, heavy duty
acetal bushing absorbs
actuator side thrusts.

STEM SEAL (E)

Double “U” cup seal design
is self-adjusting and gives
positive sealing in both direc-
tions. Prevents external
substances from entering the
stem bore.

NECK (F) Extended neck
length allows for 2" of piping
insulation and is easily acces-
sible for mounting actuators.

PRIMARY AND
SECONDARY SEALS (G)
The Primary Seal is achieved
by an interference fit of the
molded seat flat with the disc
hub. The Secondary Seal is
created because the stem
diameter is greater than the
diameter of the seat stem
hole. These seals prevent
line media from coming in
contact with the stem or
body.

BRAY UNIQUE SEAT DESIGN (H)
One of the valve’s key elements is Bray’s
unique fongue and groove seat design.
This resilient seat features lower torque
than many valves on the market today
and provides complete isolation of
flowing media from the body. The
tongue-and-groove seat to body retention
method is superior to traditional designs,
making field replacement simple and fast.
The seat is specifically designed to seal
with slip-on or weld-neck flanges. The
seat features a molded O-ring which
eliminates the use of flange gaskets.

An important maintenance feature is

Tongue and Groove
Design




that all resilient seats for Bray butterfly
valves Series 20, 21, 30, 31 and 34 are
completely interchangeable.

ACTUATOR MOUNTING FLANGE
AND STEM CONNECTION (1)
Universally designed to ISO 5211 for
direct mounting of Bray® power actuators
and manual operators.

FLANGE LOCATING HOLES (1)
Provide quick and proper alignment
during installation.

BODY (K) One-piece wafer or lug style.
Polyester coating for excellent corrosion
resistance. Bray valve bodies meet ANSI
150 pressure ratings for hydrostatic shell
test requirements.

DESIGN FEATURES

Bray’s Series 30 valve is a wafer version
with flange locating holes, and the

Series 31 is the companion lug version for
dead-end service and other flange require-
ments. All Bray valves are tested to 110%
of full pressure rating before shipment.

A major design advantage of Bray valve
product lines is international compati-
bility. The same valve is compatible with
most world flange standards —ANSI Class
125/150, BS 10 Tables D and E, BS 4504
NP 10/16, DIN ND 10/16, AS 2129 and
JIS10. In addition the valves are designed
to comply with ISO 5752 face-to-face and
ISO 5211 actuator mounting flanges.
Therefore, one valve design can be used
in many different world markets.

Due to a modular concept of design,

all Bray® handles, manual gear
operators and pneumatic and
electric actuators mount
directly to Bray valves.

No brackets or adapters

are required.

Bray interchangeability
and compatibility offers you
the best in uniformity of
product line and low-cost
performance in the
industry today.

POLYESTER COATING CORROSION
PROTECTION Bray’s standard product
offers valve bodies with a polyester coat-
ing, providing excellent corrosion and
wear resistance to the valve’s surface.
The Bray polyester coating is a hard,
gloss red finish.

Chemical Resistance —resists a broad
range of chemicals including: dilute
aqueous acids and alkalies, petroleum
solvents, alcohols, greases and oils.
Offers outstanding resistance to humidity
and water.

Weatherability— outdoor tested resistant
to ultra-violet radiation.

Abrasion Resistance — excellent
resistance to abrasion.

Impact Resistance —withstands impact
without chipping or cracking.

NYLON 11 COATING

Optionally available for valve bodies
where outstanding protection and
performance is needed. A thermoplastic
produced from a vegetable base, this
coating is inert to fungus growth and
molds. Nylon 11 is USDA Approved,

as well as certified to ANSI/NSF 61 for
water service.

Corrosion Resistance ~ superior resistance
1o a broad range of chemical environ-
ments. Salt spray tested in excess of 2,000
hours and seawater immersion tested for
over 10 years without corrosion to metal
substrates.

Nylon 11 features a very low coefficient
of friction and excellent resistance to

See chart for Actuator Mounting Flange Drilling.

<H- v 'jGI' . . ..
— impact and ultra-violet radiation.
B R
H
al%is DIMENSIONS  SERIES 30 Wafer SERIES 31 Lug
Valve Size Mounting Flange Drig. Lug Bolting Data
ms [mm | A|BJCIDIE|Fleclum[ur| G| HJ| K|l [&lres
2 | 50 |3.69|1.62|2.00{2.84{550{354/2.76] 4 | .39 | 55 | 39 [1.05|1.32| [475] 4 |si&-11
2 | 65 |4.19|1.75/2.50(3.34 |6.00| 354 2.76] 4 | 39| 55 | 39 |1.25] 1.91] {550 | 4 |5/8-11
3 | 80 |4.88|1.75{3.00{4.03|6.25(354|2.76| 4 | 39| 55| 39 |1.25|255| [6.00] 4 |58-11
4 |100 |6.06|2.00|4.00|5.16|7.00 | 3.54|2.76| 4 | 39| 63 | .43 |125|357| (750 8 |5/8141
5 |125|7.06|2.12|5.00|6.16|7.50 |3.54|2.76| 4 | 39| .75 | 51 |1.25|463| |8.50] 8 |3/4-10
6 | 150 |8.12]2.12|5.75|7.02|8.00|3.54|2.76| 4 | 39| .75 | 51 |1.25|545] |9.50| 8 |3/a-10
8 | 200 [10.50| 2.50|7.75{9.47 |9.50 | 5.91|4.92| 4 | 57| 87 | 63 [1.25|7.45] [11.75] 8 |34-10
P 10 | 250 [12.75] 2.50] 9.75 [11.4710.75 5.91| 4.92| 4 | 57 |1.18| .87 |2.00| 953 |14.25| 12 | 7/8.9
ﬂ r = 12 | 300 |14.88| 3.00|11.75/1347/12.25/ 5.91[ 4.92| 4 | 57 |1.18] .87 |2.00|11.47| [17.00] 12 | 7789
- Valve Size Mounting Flange Drig. Lug Bolting Data
==l e ins [mm | A| B | C|D|E|F acle |G| J|size|K | ool [nem
P\ o PN 14 | 350 [17.05/3.00 [13.25(15.28(13.62 5.91| 4.92| 4 | .57 [1.38 |2.00(39x39|13.04 [18.75] 12 | 1-8
@ I o 16 | 400 [19.21/4.00 [15.25|17.41(14.75( 5.91| 4.92| 4 | 57 [1.38 |2.00]39x.39|14.85| |21.25] 16 | 1-8
i 18 | 450 |21.12| 4.25 |17.25(19.47(1600| 8.27| 650! 4 | .81 |1.97 |2.50]30x47|16.85 [22.75] 16 [11/87
= 20 | 500 [23.25|5.00 [19.252159(17.25| 8.27| 650| 4 | .81 |1.97 |250]39x.47]18.73| |25.00] 20 |11/87




FLANGE

REQUIREMENTS

Bray valves are designed for
installation between ANSI Class
125/150 Ib. weld-neck or slip-
on flanges, BS 10 Tables D & E,
BS 4504 NP 10/16, DIN ND 10/
16, AS 2129 and JIS 10, either
flat faced or raised faced. While
weld-neck flanges are recom-
mended, Bray has specifically
designed its valve seat to work
with slip-on flanges, thus
eliminating common failures of
other butterfly valve designs.
‘When using raised face flanges
be sure to properly align valve
and flange. Type C stub-end
flanges are not recommended.

SELECTION DATA

~RESSURE RATINGS*
For bi-directional bubble-tight shut off,
disc in closed position:

Inches mm psig bar )
2-12 . 50-300 | 7175 12
14-20  350-500 150 10

For Dead-end Service Applications:
With downstream flanges installed or
with vulcanized seats, the dead-end
pressure ratings are equal to valve bi-
directional ratings as stated above. With
no downstream flanges or with seats that
are not vulcanized, the dead-end pressure
rating for 2"-12" valves is 75 psi (5 bar)
for 14"-20" valves, 50 psi (3.5 bar).

*Pressure Ratings are based on standard disc
diameters. For low pressure application, Bray offers
a standard reduced disc diameter to decrease seating
torques and to extend seat life, thus increasing the
valve’s performance and reducing actuator costs for
the customer.

VELOCITY LIMITS
For On/Off Services:
"uids - 30 ft/sec (9m/s)
ises — 175 ft/sec (54m/s)

Cy VALUES-VALVE SIZING COEFFICIENT

Valve Size Disc Position (degrees)
ins jmm|{ 90°| 80°| 70°| 60°| 50°| 40°| 30°| 20° | 10°
2 | 50| 144|-114| 84| 61| 43| 27 16 7 1
2| 65 | 282| 223| 163 107 67| 43 24 11| 15
3 180| 461 364| 267| 154 96 | 61 35 15 2
4 [100| 841| 701| 496| 274 | 171| 109 62 | 27 3
5 |125| 1376 |-1146 | 775| 428 | 268 | 170 98 43 5
6 | 150| 1850 | 1542 | 1025 | 567 | 354 | 225 | 129 | 56 6
8 200 33162842 | 1862 | 1081 | 680 | 421 | 241 | 102 12
10 | 250 | 5430 | 4525 | 2948 | 1710 | 1076 | 667 | 382 | 162 19
12 | 300 |: 8077|6731 | '4393'| 2563 | 1594:| 1005.|: 555 | 235 | .27
14 | 350 | 10538 | 8874 | 5939 | 3384 | 2149 | 1320 | 756 | 299 | 34
16 | 400 |13966.| 117617 7867 | 4483.| 2847.| 1749 | 1001 | 397 | 45
18 | 450 | 17214 | 14496 | 10065 | 5736 | 3643 | 2237 | 1281 | 507 | 58
20 | 500 | 2233918812 | 12535°| 7144 | 4536 | 2786 | 1595 | 632 | 72

Cy is defined as the volume of water in U.S.G.P.M. that will flow through a given restriction or
valve opening with a pressure drop of one (1) p.s.i. at room temperature. Recommended contro
angles are between 25°-70° open. Preferred angle for control valve sizing is 60°—65° open.

EXPECTED SEATING/UNSEATING TORQUES (Lb.-Ins.)

g;‘: Full-Rated Pressure Valves Disli Ei‘)iilzl;relgter
AP (PSI) AP (PSI)

ins | mm 50 100 150 175 50

2 |50 125 130 | 135 140 125 -

21, | 65 195 205 215 220 195

3 |80 | . 260~ | . 278" 290" 297 .. - © 260

4 [100| 400 425 450 462 267

5 125 }.+.615 670 - 725 - 755 410

6 |150| 783 871 953 1003 537

8 [200(: 1475 | 1650 1825 1915 983 -

10 250 | 2240 2520 2800 2940 1493

12 | 300 | = -3420 | . 3870 4320 4545 2280

14 |350 | 4950 5700 6450 — 3300

16 | 400 | - 6400 7700 9000 — 4267.

18 | 450 | 7850 9850 11850 — 5267

20 | 500 | - 10300 | 12900 15500 - — - 6867

Valve Torque Rating — Bray has classified valve torque ratings according to 3 types: non-corrosive
lubricating service, general service, and severe service. Torques listed above are for general services.
Consult Bray for torque information corresponding to specific applications.

TO USE TORQUE CHART, NOTE THE
FOLLOWING:

1) For Bray valves, Series 20, 21, 30, 31 and 34.
2) Review Technical Bulletin No. 1001, Expected
Seating/Unseating Torques, for explanation of the
3 service classes and their related seating/unseat-
ing torque values for given pressure differentials
of Full-Rated and Reduced Disc Diameter valves.
3) Dynamic Torque values are not considered. See

Technical Bulletin No. 1002 for evaluation of
Dynamic Torque values vs. Seating/Unseating
Torque values.

4) Do not apply a safety factor to above torque
values when determining actuator output torque
requirement.

5) For 3 way assemblies where one valve is
opening and other is closing, multiply torque
by 1.5 factor.




2 RECOMMENDED SPECIFI- MATERIALS SELECTION - TEMPERATURE RANGE OF SEATS
CATIONS FOR BRAY 2"-20" (SOmm-SOOmm) Type - Maximum Minimum
SERIES 30/31 SHALL BE: BODY: = P T BT TS

o * Polyester coated, cast iromn, .C [r STM A 126 Class B "PDM  |+250°F(1212C)|2-40°F(-40°C)

afer or lue bodies. ast lron ASTM A 126 Class Buna-N_|+212°F(100°C)| O°F(-18°C)

L g bodies * Ductile [ron ASTM A536 B e Rt UL B

» With flange locating holes « Cast Steel ASTM A216 WCB FKM +400°F(204°C) |-~ 0°F(-18°C)

h that meet ANSI Class 125/150 -5 v PO fo

(or BS 10 Tables D & E, BS 9 ¢,
4504 NP 10/16, DINND 10716, ~ SEAT: : i
AS 2129 and JTS 10) drillings. * Buna-N — Food Grade 8 D
* Through-stem direct drive * EPDM - Food Grade 7 @
‘ double “D” design requiring no * FKM* :
disc screws or pins to connect * White Buna-N — Food Grade 6 @

m stem to disc with no possible leak STEM:

My paths in disc/stem connection. « Coated Carbon Steel !

' ' ¢ Stem mechanically retained in * 416 Stainless Steel ASTM A582 Type 416 5 @

body neck and no partof stem or  « 304 Stainless Steel ASTM A276 Type 304 i

m body exposed to line media. * 316 Stainless Steel ASTM A276 Type 316

* Tongue-and-groove seat design ~ « Monel \
m with primary hub seal and a DISC:
molded O-ring suitable for weld- a1y Bronze ASTM B148-954
m neck and slip-on flanges. Seat | .10 4 Duciile Iron ASTM A536 Gr. 65-45-12
totally encapsulates the body * Ductile ron, Nylon 11 Coated, ASTM A536 Gr. 65-45-12
. with no flange gaskets required. | 1y e Tron Halar® Coated, ASTM AS36 Gr. 65-45-12

* Spherically machined, hand polished 316 Stainless Steel ASTM A351 CFSM 4

disc edge and hub for minimum torque * Hastelloy® C-276 ASTM B575 Alloy N10276

and maximum sealing capability.

* Equipped with non-corrosive bushing and

self-adjusting stem seal. COMPONENTS

» Bi-directional and tested to 110% of No. | Qty. Description

full rating. ‘ 1 ]S Bodys i i

* Bi-directional pressure ratings: 5 1 Seat

2"-12" valves: 175 psi, 14"-20" valves: 150 psi — S

Lug bodies for dead end service 3 L Diser o0
With downstream flanges or vulcanized n ! Stem i
seats, presstre ratings are equal to 5 1. -] StemSeal o
bi-directional ratings as stated above. 6 1 Stem Bushing
With no downstream flanges or non- - I s Remme 1
vulcanized seats: 2"-12" valves: 75 psi,

14"-20" valves: 50 psi 8 | 1 | ThrustWasher

» No field ddjustment necessary to maintain ° L Retaining Ring:

optimum field performance.

* The valve shall be Bray Series 30 wafer /

31 lug or equal. 2

WEIGHTS

Valve Size | Series | Series
ins | mm 30 31

2 | 50| 55 |70
2| 65 | 7.0 8.0 3
318 | 75| 9.0
4 1100| 115 | 15.0
5 | 125 | 14.0 | 20.0
6-| 150 17.0 | 23.0
8 | 200 | 34.0-| 420
10 | 250 | 49.0 | 66.0
12 | 300 | 67.0". 88.0
14 | 350 | 95.0 | 114.0

16 | 400 | 135.0 |/ 166.0
18 | 450 | 200.0 | 226.0 | *FKM is the ASTM D1418 designation for Fluorinated Hydrocarbon Elastomers
(also called Fluoroelastomers).

20 | 500 | 260.0 | 305.0 Hastelloy® is a registered trademark of Haynes International, Inc.
Weights are in Ibs. Halar® is a registered trademark of Ausimont U.S.A., Inc.




INSTALLATION

Position the disc in the partially
open position, maintaining the
disc within the body face-to-
face. Place the body between
the flanges and install flange
bolts. Do not use flange gaskets.
Before tightening flange bolts,
carefully open the disc to the
full open position to ensure
proper alignment and clearance
of the disc O.D. with the adja-
cent pipe I.D. Leave disc in the
full open position and tighten
flange bolts per required
specification. Once bolts are
tightened, carefully rotate disc to closed
positicn to ensure disc O.D. clearance.

ASSEMLY

MAINTENANCE AND REPAIR
The many Bray features minimize wear
and maintenance requirements. No routine
lubrication is required. All components —
stem, disc, seat, bushing, stem seal, etc.,
are field replaceable, no adjustment is
needed. If components require replace-
ment, remove the valve from the line by
placing the disc near the closed position,
spread the flanges, support the valve,

" ~n remove the flange bolts. No valve

1tenance, including removal of
.nual or power actuators, should be

performed until the piping system is
completely depressurized.

—

Disc in the Near Closed Position_

All statements, technical information, and recom--
mendations in this bulletin are for general use only.
sult Bray representatives or factory for the
fic requirements and material selection for
. intended application. The right to change or
modify product design or product without prior
notice is reserved. .
United States patent number 5,152,501.
Other patents issued and applied for worldwide.

Bray® is a registered trademark of BRAY INTERNATIONAL, Inc.

Disc in the Partially Open Position

DISASSEMBLY

Remove the handle, gear operator, or '
actuator from actuator mounting flange.
Remove “Spirolox®” retaining ring.
Remove stem with its thrust washer and
two C-ring stem retainers. Remove
bushing and seal. Remove the disc from
the seat, protecting disc edge at all times.
Push the seat into an oval shape, then
remove the seat from the body.

ASSEMBLY

Push the valve seat into an oval and push
it into the body with seat stem holes
aligned to body stem holes. Push stem
into the stem hole of body. For aid in
inserting disc, slightly protrude stem
beyond the ID. of the top of the seat.
Install a light coating of foodgrade
silicone oil (for silicone free applications
use soap and water) on the LD. of seat.
Insert the disc into the seat by lining up
the disc hole with the stem hole of the
seat. Note: the broached double “D” flats

Disc in the Full Open Position

in the disc must be toward the Bottom of
valve body. (Take special care when
lining disc up with stem.) With a down-
ward pressure and rotating the stem back
and forth, push the stem until the stem
touches the bottom of the body stem hole.
Make certain that when pushing the stem
through disc bottom, the broached flats of
stem and disc are aligned. After the stem
has engaged the disc, but before the stem
is firmly seated in the body, replace the
stem seal and bushing. Install the two
C-ring stem retainers in the groove in

the stem and thrust washer on top of the
C-rings. Seat the stem firmly in the body
and install the “Spirolox®” retaining ring
back into position.
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FEATURES

W Clear cover allows quick view of collected sediment

B Molded PVC filter body allows glue together
installation similar to standard PVC pipe fittings

n concept
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Relede" 4 ' M Maximum operating pressure 150 PS| at 73°F (23°C)
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MV5 b/ Q;J’ 7 Bodies are purple and all materials are chemical
PL200 5/99 V5€/ W/ 7Er /'fff /¢ resistant (See literature # PL400).
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g 180 degree in-line “T” style installation
E Increased effective screen area

Case Quantity - 10 filters per case.
All filters are individually boxed to
prevent loss or damage.

FLOW RATE GPM

=N
o
o

90
80
70
60
50
40
30
20
10

NT 100 1-25 GPM 1” SLIP 11 3/g” 5"
NT 150 10-50 GPM 1 /2" SLIP 15 %/g” 574"
NT 200 18-100 GPM 2" SLIP 17 7/8" 5"

* Minimum flow needed for “Spin-out” action.
Reducer Bushings are available for Custom
Inlet/Outlet Connection -

See Reducer Chart in Price List
Pressure Loss Graph
NT 200-30
2"
—_——
==
=
= L
=
1" K
|_NT 150-30
e Pressure loss
= == information is A
/ — 1 1 based on clean
A NT 100-30  water. Sediment”,
P :
4 and mesh varia-
L7 tion will effect
// actual losses. Wr
L
12345678 910

PSI LOSS d_ _‘

E 180 degree in-line “T” style installation
B “Spin-out” action separates heavier than water

particles away from screen into the collection chamber

E Screen portion of element removes lighter than water

particles

Case Quantity - 10 filters per case
All filters are individually boxed to
prevent loss or damage.

FLOW RATE GPM

—
o
(@)

90
80
70
60
50
40
30
20
10

-Dutlel
NT1SO 1-25 GPM 17 SLIP 14 %/g” 5"
NT 1.5 80 10-50 GPM 1 7'/2” SLIP 15 %/g” 54
NT2SO 18-100 GPM 2" SLIP 17 7/g” 5/

* Minimum flow needed for “Spin-out” action.
Reducer Bushings are available for Custom
Inlet/Qutlet Connection - See Reducer Chart in Price List

l——f w
Pressure Loss Graph _—I
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BEBMAD AIR VALVES. .. protection

nd performance for all pipelines:

Air can dramatically effect the efficiency and integrity of
your pipefine system. When filling an empty pipeline air should be
uniformly refeased to eliminate possible damaging pressure surges in
your system and to alfow valves and other hydraufic components to
operate correctly. Air must also be admitted to an emptying pipeling to
prevent potentially destructive vacuums from forming. And, lastly, air
entrained in the fluid will build up at the high points of the pipeline
restricting flow capacity and increasing pumping costs.

Bermad’s unique Air and Vacuum Release Valves

offer simple, trouble-free, economical solutions to
the problems of air in pipelines. Their advanced
features include:

[15€
MW A minimum number of moving parts. Lﬁ j

M| Corrosion-resisiant construction. S
W Pressure-balanced floats to prevent distortia
Iy ) Y on
W Positive sealing under system ) ewm\'g}
1\

. m! 1T)
B/ Fxclusive kinetic design prevent @%{W%ﬁ%

1" Automatic Air Release Valve — Model 4405

The 4405 Air Release Valve releases entrapped air pockets which
accumulate at the high points of piping systems. These accumulated
air pockets reauce system efficiency by decreasing the effective flow
area of the pipe.

Initially, fluid in the pipeline raises the float and positively seals the
specially designed small orifice. During operation air entrained in the
fluid rises to the valve high point displacing an equal amount of water
and lowering the liguid level. As the air accumulates the float loses
buoyancy and drops. This opens the orifice allowing the air to escape.
The returning water again raises the float sealing the orifice. This cycle
is repeated a elease the air being accumulated.

Plastic Model 4405

Cast Iron Model 4405M
Automatic Air Release Valve Automatic Air Release Valve
Pa i Material Parts List Material
1. Base ——Phastic 1. Base & Body Cast iron/
2. Base Q-ring seal _ Buna N Epoxy coat

3. Body Glass fibre 2. Drainage plug Brass
reinforced nylon 3. Automatic Float  Polypropylene

4. Automatic Fioat Polypropyiene 4. Float housing Glass fibre

5. Automatic seal reinforced nylon
plug - Buna N 5 _Nut Stainless steel
i Prass/Stainless 6. Boit Stainless steel
(1) 7. 0-ring Buna N
8. Automatic seal
propylene plug Buna N
9. Cover Cast iron/
Epoxy coat
10. Elbow Polypropyiene
11. Automatic Orifice  Brass/Stainless
steel
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High Capacity Venting
Pipeline Protection
) [ ] o
R Flow Efficiency
Erelusive ‘
STAINLESS STEEL
TRIM-STANDARD
'
e ALL S.S. TRIM ELIMINATES |
DESTRUCTIVE ELECTROLYTIC ACTION
WHICH CAN OCCUR WHEN DISSIMILAR
METALS SUCH AS S.S. & BRONZE
ARE USED TOGETHER
Other Features
e FULL PORTED VALVES — - =
NO RESTRICTIVE AREAS . mg%%%ggs'r IRON BODY
o STAINLESS STEEL TRIM ASSURES .
CoW ML TF . ;\(/)gZK;r\:g PRESSURES UP TO
* STAINLESS STEEL FLOATS e COMPLETE INTERCHANGEABILITY
UNCONDITIONALLY GUARANTEED OF ALL PARTS
P o SYNTHETIC SEATING ASSURES DROP e EASILY MAINTAINED WITHOUT

TIGHT SEAL AT VERY LOW PRESSURES SPECIAL TOOLS

]
VA L hdATIC VAL-MATIC VALVE AND MANUFACTURING CORP.
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pipejine protection. Because of this need, the “"Combingtion

COMBINATION AIR VALVES

system during its operation. The Air/Vacuum valve portion

will exhaust the larger quantities of air present in a system
during the filling and allow air to re-enter during draining.

FLOW GAPACITY IN CUBIC FEET OF FREE AIR/SEC.

Air %Ive” was developed.s.. , 4 e v As with all air valves, these should also be installed at each
The lVai-Matic CHribination-&ir Valve performs both the func- high point in the sys_temh to effectiv’ely maintain pipeling eff_i~
tions of Air Release and #ir/Vabuum Valves. The Air Relbase ciency and provide pipeline protection. Refer to Val-Matic "Air
valvg poﬁion,.yan,tiairiwhiah@accumulate§, at higp pP@igis in a Valve Calculator” for sizing information.
MODEL AIR/VACUUM LARGE AIR RELEASE MAXIMUM WT
NO INLET X OUTLET ORIFICE ORIFICE WORKING HEIGHT | WIDTH LBSA
' NPT DIAMETER DIAMETER PRESSURE )
201C 1x1 1" 5/64" 300 RS.I. | 101" | 11%" 40
202C 2x2 2" 3/32" 300 PRS.I. | 13" 14" 71
203C 3x3 3" 3/32" 300 PS.I. | 17" 16" 120
204C 4x4 4" 3/32" 300 PS.I. | 19" 18%" | 170
=y, VA=YA
%]
z . A 2 ri'"?w NGl 7 .
o3 Vi Single Housing Type
2 / L /// /// 1’ thru 4" N.P.T. Inlets and Outlets
w
f - e 8''-4’" Available W/ANSI Class
£ o - : 125 or 250 Flanged Inlets
0 2 4 .6 8 10 14_ 18 22 26 30
FLOW CAPACITY IN CUBIC FEET OF FREE AIR/SEC.
MODEL | VALVE INLET QUTLET ORIFICE SIZE WT.
NO. SIZE SIZE size | HEIGHT | WIDTH 55 per T 360 P57 LBS.
206C 6" 6" Fig. 6" 20%" 21" 3/8" 7/32" | 225
208C 8" 8" Flg. 8" 231" 25" 3/8" 7/32" | 320
s
z
-2 / /
7] 4 L~
a vd
£ 1 Single Housing Type
: L ; . 6’’ and 8’ ANSI Class
0 25 50 75 100 128 150 175 | -
FLOW CAPACITY IN CUBIC FEET OF FREE AIR/SEC. ‘ 125 or 250 thg.d Inlets
*MAXIMUM
MODEL *INLET X OUTLET WT
WORKING HEIGHT WIDTH
NO. SIZE INCHES PRESSURE LBS.
104/22 4x4 150/300 PS.I. 18" 21" 113
104/38 4x4 150/300 PS.1. 22" 21" 133
106/22 6x6 150/300 PS.1. 21" 24" 160
106/38 6x6 - 150/300 PS.1. 23" 24" 190
108/38 8x8 150/300 PS.I. 26" 27" 236
110/38 10 x 10 150/300 PS.1. 28" 30" 398
112/38 12x12 150/300 PS.I. 32" 33" 615
114/38 14 x 14 150/300 PS.I. 34" 36" 705 7
116/38 16 x 16 150/300 PS.I. 34" 39" 903
| *Flanged Inlet ANSI Class 125 for 150 P.S.1. & ANSI Class 250 for 300 P.S.1. W.P. Higher working
pressures available upon request. : o )
NQTSE: Use a #45 valve in place of #38 valva when greater venting capacity Is required.
¢ oy fa el Aar T 1=
w 3 e A , :
A AT = e T8 AN
7] — ru ass
& ; //// ] ] 125 or 250 Flanged Inlets
0 25 50 75 100 125 150 200 250 300 350 400 450 500 - 550 600 €50 700 750 N.P.T. and Flanged Outlets

Avallable Upon Request

.

\/ﬁ'MATIC

VAL-MATIC VALVE AND MANUFACTURING CORF.

905 RIVERSIDE DRIVE .

ELMHURST, IL 60126

708/941-7600 * TELEX 28-1001 « FAX 708/941-8042

DISTRIBUTED BY
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INLET
VALVE |[*VALVE A B INLET [OUTLET|ORIFICE
SIZE NO. SIZE SIZE SIZE
1 20IC .2 | 11%” 10 '2" I” NPT | 1" N.PT. /64"
on 202C.2 14" | 3% 2“N.P.T. 2"N.PT, 3/35"
1 BODY 8 BAFFLE SCREWS 15 CUSHION
2 COVER 9 BUSHING 16 PLUG
3 BAFFLE 10 FLOAT ARM 17 FLOAT RETAINER
4 SEAT 11 ORIFICE BUTTON 18 LOCK NUT
5 FLOAT 12 PIVOT PIN 29 CUSHION RETAINER
6 GASKET 132 RETAINING RING 30 WASHER
7 COVER BOLTS 14 PIPE PLUG 34 LOCK WASHER

‘“ABOVE MODEL NUMBERS REFLECT STAINLESS STEEL TRIM,
.2 FROM THE MODEL NUMBER.

REQUIRED, OMIT THE

I'F BRONZE TRIM IS

REV. 8-15-90
COMBINATION AIR RELEASE, AIR & VACUUM VALVE PATE 268
DRWG. NO.
[ ]
VAL AT'C VALVE AND MANUFACTURING CORP. YM-2O1C




PART NO.

10
11
12
13
14
15
16
17
18
29

30

COMBINATION AIR VALVES
MATERTALS OF CONSTRUCTION
SERIES 200C, STAINLESS STEEL TRIM

SIZES 1"

PART NAME

BODY

COVER

BAFFLE

SEAT

FLOAT

GASKET

COVER BOLT
RETAINING SCREWS
GUIDE BUSHING
Fi.OAT ARM
ORIFICE BUTTON
PIVOT PIN
RETAINING RING
PIPE PLUG
CUSHION

PLUG

FLOAT RETAINER
LOCK NUT

CUSHION RETAINER

WASHER

THROUGH 4"
MATERIAL
CAST IRON A.S.T.
CAST IRON A.S.T.

CAST IRON A.S.T.

BUNA - N

STAINLESS STEEL

M. A126, CLASS B
M. Al126, CLASS B

M. A126, CLASS B

A.S.T.M. A240

LEXIDE NK-511 (NON-ASBESTOS)

ALLOY STEEL A.S.

STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
MALLEABLE IRON
BUNA - N
STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
STAINLESS STEEL
NOTE:

LAST REVISED.

T.M. A4LY, GRADE 5
A.S.T.M. A276

S.A.E. 30303
S.A.E. 30303
S.A.E. 30303

PH 15-7 MO

A.S.T.M. A276
A.S.T.M. A276
A.S.T.M. A276
A.S.T.M. A276

A.S.T.M. A276

ALL SPECIFICATIONS AS

REV. 8-15-90
MATERIALS OF CONSTRUCTION (STAINLESS STEEL TRIM) |°*"%41.15.77
DRWG. NO.
\,—' VM-201C-M
AL AT'C VALVE AND MANUFACTURING CORP. ‘
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WL Commercial Grade Metering Products

FOR GREAT PLAINS METER PART #s
GPAIAOZ5N 1%, GPA1A100N 1%,
GPAINO25N 1%, GPAINIOON 1”

m%//-' -
/Kﬁéﬂw//fﬁ 5 f”f//ﬂ yr
2. fﬂ/ﬂfr/’%/@ :

) el midf wilh the design concepl and is |
RCSEquiremyrts called iggy the contract documents, Sub.
a U gl e27uracy of dimensions, quantities

-
-

ad degils T Nl laticn wih other malerials or equipment,
“’\d for inform” U pinning sclely 1o the techniques of fabrica-
¥on or cope”.

J rd
e _ o Nc Excepticns Taken

e Furnish as Corrected
Amend and Resubmit

X Rejected
bate_ G/ 27, 27 Department JEC&/% &
- ———— S — e

~
b

HOUSING SPECIFICATIONS

n sy

Ve N ‘.l - . :"-‘ . h. TN .
EANS T P VORI T P I *
e T e e PN PR SR U P
af o v Nylom 554

>
=.
-% ,,

Low Flow One Inch Two Inch Low Flow One Inch

US. Measarements

Units= ‘ Gallons Gallons Gellons Gallons Gallons
Flow Range in GPM 0303" "1 3wE . w30 | 0303 350
Threadg* NPT NPT NPT NPT NET
PresswreRsting - i | w00PSG . a0psic U a0Psis | is0PSie o 150PSIG.
Pressurc Drop at Max. Flow Rate | 2PSIGalaGPM  SPSIGaI50GPM  7PSIGal300GPM | 2PSIGat3GPM 5 PSIG &t 50 GPM
 Length 4inches 4 inches § inches 4inches 4 inches

Height 2.5 inchas 2.5 inches 4.25 Inches 2.5 inches 2.5 inches

Width 2inches 2 inches Jinches 2 inches 2 inches

ALS. and Metric

Female Inlet and Outlet 1inch 1inch 2inch 1§pch o 1inc.h_,“
Gee | VAR T tiny | oo ek oo el AMAinch otk
Paddlewhes! Turbing Turbine Paddiewhesl Turbine

NN pes e et RIS

R Cve TN E T T
Internal Didmefer

1%

+1.8%
+1%

......

.M‘uu'mum
Maximum 998,398 899,900 998,999 999,993 888,858

* Medel: arc §isc avaiigbie in e measurement with NPT threaa:

T ST P U XTUT P pU IR NS K SR 1 S



l Commercial Grade Metering Products

RN *’UWS & \‘rg‘z‘t;‘;{( 1..‘\,& 7 -u-grrrnw TC LR A -aa-;—*r;. 1, ju, :
TCompterModelst T Br e BT T I RS
Readout Label
Fleld Repiaceable Batteri& “Yas
O R R P A D TR
Automatic On No
Manual On Yes
Automatic OE Yes
FTotalizeFsAs, =1 i N B e D O L RN
Cumulauve Tota] TOTAL 1 LOCKED Ne
First Batch Total TOTAL 2 No
Second Batch Toxa] No
Cahb"r‘ﬁﬁ'ﬁl‘l‘{ﬁ Pt he iy Eiﬂ@’.-\ Y
Factory Cahbranon Curve
First Field Calibration Curve
Second Field Calibralicm Curve No
ool Fenl o e e T S TG s L TENG F oD St Vs i e
Bypass Feature No No Yes No Yes No

* Compbier clecronics operate from +14° 1o +140°F (~10° to +60°C),

COMPUTER FEATURES

Power source is two lithium batteries for approximately 4,000
hours of actual use.

>» Antomatic or mannal on and sutomatic off are contained in
most models.

» The Batch Total is the toral liquid metered since the last manual
clearing of this towl.

» The Cumulative Total is the total of all liquid metered since
bartery connection.

» The Fleld Calibration Curve, with accuracy within + 1%, is set
and changed by the user. '

» The Factory Calibration Curve, with accuracy within  1.5%, is
preset by the manufacturer and covers 8 wide variety of fluids.

» Rate of Flow allows the dxsplay of rate of flow, as opposed to
volume of ﬂow

> Bypass conserves power in continuous flow situations. After a
few minutes in bypass, the meter's readout goes off.

REMOTE Klgncmculous

LT

ey SE A N T T T I - -
AT “’,,{"”?j&l‘: LA ..‘4‘1-»,.»«!-»5;. .f’*“ b "?i%:’-—g \r:?;'éﬁt:\ r-‘,'“‘ ‘\bﬂx o

Fluid Temperature Range* - 40° to +250°F -40°t0 +250°F - 40p lo +250°F
Transmission Dmlance Upto 300 iest Up to 300 feet Up lo 300 ieet
“Metric Measarement. ;- R O LR : RIS
Fluid Temperature Ra.nge‘ ~40° 10 +121°C -4t +121°C -40°lo +121°C
'D‘ansmlsswn stumce Up to 30.5 meters Up 10 30.5 meters Up o 30 5 meters
; o R e R e s
Signal Type Sine Wave Sine Wave Sine Wave
Peak to Peak Voltage BmViosoomv ~ 48mVioB25mV 50mV lo 500 mV
Frequency HHz 111K 30 Hz to 608 Hz 40 Hz to 360 Hz
Call GPI Sales for further information on Factory Mutval Approved Remots Kits. . : -
7 il A
OREAT PLAINS INDUBTRIFE INC.

NEM#



Operation and Maintenance Manual



Serial number:

Part number:
Part code:

Size DN:
Amplifier:
Mounting:

Detector constant:

Amplifier constant:

Full scale Qn:

Detector type:

Magnetoflow Primo Advanced

0305-007 /18282346
9010101

MID 2-80/150-A/St-HG-ML/HC-St PAQ

Type 2

80 Pressure rating: 150 ASA

Primo Advanced US

Remote mounted

Submersible
89,80

2,50

200 GPM

Cable length: 15 Ft.

Flow rate in % f. Qn} Deviation in %:

- Measure point 1 25 1 0,18

Measure point 2 | 50 i 0,05
| Measure point 3 75 : 0,07
|

0,6

Calibration chart

28. Mai. 03

0.4

02

Deviation in %

-0,2

—_

b0

Flowrate in % from Qn

Cwd DirabH o Karicirags, 11

ORI



Serial number:
Part number:

Part code:

Detector type:

Connection:

Liner:

Electrode:
Electrode material:

Detector housing:

Transformer:
Mounting:
Transformer housing:
Power supply:

Flow range:

Detector constant:

~ Amplifier constant:
Flow direction:

Min/Max Alarm:

Low flow cut off:

Empty pipe detection active:
Pre selection counter:
Analog output:

Pulse rate:

Pulse width:

Pulse output:

Interface:

Software version:

Coil adjustment:

Nominal size:

Magnetoflow Primo Advanced

0305-007 /18282346
9010101

MID 2-80/150-A/St-HG-ML/HC-St PAO
Type 2

80 Pressure rating: 150 ASA
Flanges acc. ANSI

Hard Rubber

Measuring and empty pipe electrodes
Hastelloy C
C-Steel painted

Primo Advanced US
Remote mounted

ubmersible
ast aluminium

Protection class:
85-265 VAC

2,4 bis 800 GPM

89,80

2,50

Uni-directional

Min=0% Max=100%

0,2%

K,

’

[

+/-4..20 mA

1 pulse per Galon

1:1 ms

24 V DC/ Optocoupler
No

V3.1Ues

3x10 Ohm

cniisht Karnsoanne 0

Material:

Max. temperature:

Protection class: [P 65

o PRV VAVIY)

28. Mai. 03

C-Steel
80 °C

Cable length: 15 Ft.

Full scale (20 mA): 200 GPM



4 | Eagle Plastics, Inc.

146 N. Maple, P.O. Box 229
Hastings, NE 68902-0229

! Re\ﬁ&.ﬁﬂ? x ot genery ?
< ‘
imited 1o requirements ca ’u“q o dimensions, quantities

encnsitle for the &
402-861-3040 :;";;ﬁg',;i;f i CCSPEGIFIGNFI?N@ym
FAX 402-461-3409 anc for infe Etfective Juhé ¥, 1482

Bon or cone Czeplions Taken

Furiich as Cerrecled

U
—_—

EAGLE e
PVC 1120 PLASTIC R|PE B
TYPE 1 SEMI-RIGI = izl ot

Conforms to U.S. Department of Commerce Standard PS 22:70

Working Weight

Nominal Pressure Per Pallet  Pallets Per

Size 0.D. 1.D. Wall @ 73°F 100’ Quantities Truckload
1Y 1.660 1.532 064 160 22.00 3920 28
EAGLE G1%” 1.900 1.754 073 160 28.90 3020 28
PVC G2 2.375 2.193 .091 160 43.00 2100 28
160 PSI G 2%" 2.875 2.655 110 160 63.30 1460’ 28
Pressure Pipe G 3 3.500 3.230 .135 160 92.30 920 28
SDR 26 G ¢4 4.500 4.154 173 160 155.90 580 28
Available in BOE 5” 5.563 5.135 214 160 238.83 460’ 24
G 8" 6.625 6.1156 255 160 338.15 400’ 20
G 8 8.625 7.962 .332 160 576.39 280 16

Sizes below 4’ available only in standard 20’ lengths.
Sizes 4” & above available only in 20’ laying lengths.

SIZES MARKED WITH “G” AVAILABLE WITH MOLDED
IN PLACE GASKET
WHEN ORDERING GASKETED PIiPE, PLEASE SPECIFY “GASKETED”.

Working Weight

Nominal Pressure Per Pallet Pallets Per

Size 0.D. 1.D. Wall @ 73°F 100°  Quantities Truckload
1/27** .840 716 .062 315 10.60 12000 28
3/4” 1.050 .930 .060 200 13.00 8100 28
1" 1.315 1.189 .063 200 17.00 6300 28
EAGLE 1" 1.660 1.502 .079 200 26.80 3920 28
PVC G1w" 1.900 1.720 .090 200 34.50 3020 28
200 PSI G 2" 2.375 2.149 113 200 52.00 2100 28
Pressure Pipe G 2w 2.875 2.601 137 200 76.80 1460 28
SDR 21 G 3" 3.500 3.166 167 200 112.70 920’ 28
Available in BOE G &4 4.500 4.072 214 200 190.45 580 28
5" 5.563 5.033 265 200 291.41 460 24
**1," SDR 13.5 G 6" 6.625 5.993 316 200 413.69 400’ 20
G g” 8.625 7.804 411 200 705.15 280 16

Eagle PVC meets all the requirements of ASTM D2241 and D1784 and is listed by NSF Inter-
naticnal for potable water.

Eagle PVC is covered by our limited warranty, which may be found in the “Warranty” sec-
tion of our catalog.

NOTE: PVC pipe in 1%"” and above must be ordered in pallet quantities for maximum
discounts.

SEE PVC MASTER LIST PRICE SHEET FOR CURRENT PRICES

Form No. EP-5
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agle Plastics, Inc.

146 N. Maple, P.O. Box 229
Hastings, NE 68902-0229

MEMBER

PPFR

Plastic Pipe

and Fittings

Association

- - 5 SPECIFICATION SHEET
%; L : PS,.:{(;E”\':ICWZJW#?;(:OQ Effective June 1, 1992
::’:::cz‘z“ S l Losse ﬂra;t go.cufr:‘ec:gt. ag«:: EAG LE

toob T omensj iti
wigenso o LUTnER sl PYC 1120 PLASTIC PIPE
bonorco - o0 el Rues of fabricas TYPE 1 SEMI-RIGID
- _)_(h W [ == %ians Taken
-— -—ﬁ—Conffo:mﬁ"bodU.S. Department of Commerce Standard PS 21-70
e e e oo an F
e : Fejected evomd Working
Date_6/27/2 ) Ueparment CEAE Pressure  Weight
8y LA/ NommaE— @ 73°F Per Paliet Pallets Per
0.D. i.D. Wall Psi 100’ Quantities Truckload
1/2” .840 612 .109 600 16.40 12000 28
3/4” 1.050 .824 113 480 21.80 8100 28
1”7 1.315 1.049 .133 450 32.10 6300’ 28
EAGLE 1Va" 1.660 1.380 .140 370 43.40 3920 28
PVC 1%" 1.900 1.610 .145 330 51.80 3020 28
Schedule 40 2" 2.375 2.067 .154 280 69.50 2100 28
Pressure Pipe 2" 2.875 2.469 203 300 109.60 1460’ 28
Available in BOE 3" 3.500 3.068 216 260 143.50 920 28
4" 4.500 4.026 .237 220 209.41 580 28
5” 5.563 5.047 .258 190 234.54 460 24
6" 6.625 6.065 .280 180 369.00 400’ 20
8" 8.625 7.962 332 160 576.39 280 16
Sizes below 4" available only in standard 20’ lengths.
Sizes 4” & above available only in 20’ laying lengths. Working X
Pressure Weight
Nominal @ 73°F Pegr Pallet Pallets Per
Size 0.D. I.D. Wall PSI 100’ Quantities Truckload
1/2” .840 .546 147 850 20.50 12000’ 28
3/4” 1.050 742 154 690 27.80 8100 28
EAGLE 1" 1.315 957 179 630 40.90 6300’ 28
PVC 1%” 1.660 1.278 .191 520 56.70 3920 28
Schedule 80 1%" 1.900 1.500 .200 470 68.60 3020 28
Pressure Pipe 2" 2.375 1.939 .218 400 94.90 2100 28
Available in Plain 2% 2.875 2.323 .276 420 144.90 1460 28
end only 3" 3.500 2.900 .300 370 193.80 920 28
4" 4.500 3.826 .337 320 283.30 580 28
5" 5.563 4.813 375 290 396.45 460’ 24
6" 6.625 5.761 432 280 544.64 400’ 20
8" 8.625 7.625 500 250 827.00 280’ 16

Available in 20' lengths only. Available

in white or gray. 8” in gray only.

Eagle PVC Schedule 40 and Schedule 80 meets all the requirements of ASTM D1785 and
D1784 and is listed by NSF International for potable water.

Eagle PVC Schedule 40 and Schedule 80 is covered by our limited warranty, which may

be found in the “Warranty”

section of our catalog.

NOTE: PVC pipein 1%” and above must be ordered in pallet quantities for maximum dis-
counts. PVC Schedule 40 Not recommended for threading. PVC Schedule 80 is suitable
for thr2ading, however, pressure ratings listed above are reduced by 50% when pipe

is threaded.

NOTE: INSTALLATION OF PVC SCHEDULE 80 PIPE REQUIRES SPECIAL JOINING
PROCEDURES AND SOLVENT CEMENTS. (See Paragraph #9 on reverse side.)

SEE PVC MASTER LIST PRICE SHEET FOR CURRENT PRICES

Form No. EP-4
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Full 1/4" Through 12" Avdilability

Spears comprehensive line of PVC fittings offers a variety of
injection molded configurations in Schedule 40 sizes 1/4"
through 12".

Exceptional Chemical & Corrosion
Resistance

Unlike metal, PVC fittings never rust, scale, or pit, and will
provide many years of maintenance-free service and extended
system life.

High Temperature Ratings

GEON® PVC thermoplastic can handle fluids at service
temperatures up to 140° F (60°C), allowing a wide range of
process applications, including corrosive fluids.

Higher Flow Capacity
Smooth interior walls result in lower pressure loss and higher
volume than conventional metal fittings.

Lower Installation Costs

Substantially lower material costs than steet alloys or lined
steel, combined with lighter weight and ease of installation, can
reduce installation costs by as much as 60% over conventional
metal systems.

Quality Systems Certificate No. 293
Corporate Facilities, Sylmar, CA

Assessed to 1S0O 9001

PVC SCHEDULE '4 FITTINGS

40-2-0297

PERFORMANCE
ENGINEERED & TESTED

SPEARS Schedule 40 PVC fitting designs
combine years of proven experience with
computer generated stress analysis to
yield the optimum physical structure and
performance for each fitting. Material
reinforcement is uniformly placed in
stress concentration areas for
substantially improved pressure handling
capability. Resulting products are
subjected to numerous verification tests
to assure the very best PVC fittings
available.

e GEON®PVC Valves
SPEARS GEON® PVC Valve products are available for total
system compatibility and uniformity; see SPEARS’
THERMOPLASTIC VALVES PRODUCT GUIDE &
ENGINEERING SPECIFICATIONS (V-4).

o Additional Fabricated Configurations
through 24"

Extra large, hard-to-find, and custom configurations are
fabricated from NSF Listed Schedule 40 pipe. Fittings are
engineered and tested to provide full pressure handling
capabilities according to Spears specifications.

e Advanced Design Specialty Fittings
Spears wide range of innovative, improved products include
numerous metal-to-plastic transition fittings and unions with
brass thread inserts and Spears’ patented stainless steel
reinforced (SR) plastic threads.

Sample Engineering Specifications

All PVC Schedule 40 injection molded fittings shall be
produced by Spears Manufacturing Company from PVC,
cell classification 12454-B, conforming to ASTM Standard
D 1784. All PVC Schedule 40 injection molded fittings shal!
be listed for potable water service by the National
Sanitation Foundation (NSF) and manufactured in strict
compliance to ASTM D 2466.

GEON® is a trademark of The Geon Company



GEON®PVC Thermoplastic Material
Temperature Pressure De-rating

NOTE: Threaded PVC products should not be used at temperatures above 110°F (43°C).

different elevated temperature ratings than pipe and fittings.

GEON® PVC
Basic Physical Properties

Valves, Unions and Specialty Products have

GEON® PVC
Chemical Resistance

EXPLOSIVE FRAGMENTATION OF SYSTEM PIPING
COMPONENTS CAUSING SERIOUS OR FATAL BODILY
INJURY.

System Operating 73 80 80 100 110 120 130 140 :
Temperature °F (°C) (23) (27) (32) (38) (43) (49) (54) (60) )
PVC 100% 90% 75% 62% l 50% 40% 30% 22%

ASTM PVC is generally inert to most mineral acids, bases, salts
Test and paraffinic hydrocarbon solutions. For more information
Properties Method PVC on PVC chemical resistance refer to the Chemical
Mechanical Properties, 73°F Resistance of Rigid GEON® Vinyls Based on Immersion
Specific Gravity, giem”® D792 1.41 Test, Technical Service Report 15.
Tensile Strength, psi D 638 7,000
Modulus of Elasticity, psi D 638 440,000
Compressive Strength, psi D 695 9,000
Flexural Strength, psi D 790 13,200 NOT FOR USE W’TH
lzod Impact, notched, ft-Ib/in D 256 85 COMPRESSED AIR OR GASES
T =—r ’ Spears Manufacturing Company DOES NOT
erma roperties . .
Heat Deflection Temperature °F at66 psi D 648 165 RECOMMEND the use of thermoplastic piping products for
Thermal Conductivity, BTU/hr/sq f°Ffin  C 177 12 systems tp transport or store cqmpr'egsed air or gases, or
Coefficient of Linear Expansion, in/in/°F D 696 3.0x10° the testing of thermoplastic piping systems with
compressed air or gases in above and below ground
Flammability locations. The use of our productin compressed air or gas
Limiting Oxygen Index, % D 2863 43 systems automatically voids any warranty for such
UL 94 Rating 94V-0 products, and its use against our recommendation is
Other Properties entirely the responsibility and liability of the instalier. )
Water Absorption, % 24 hr. D570 05 WARNING: DO NOT USE COMPRESSED AIR OR GAS
Industry Standard Color D TO TEST ANY PVC OR CPVC THERMOPLASTIC PIPING
ASTM Cell Classffication D1784  12454.8 PRODUCT OR SYSTEM, AND DO NOT USE DEVICES
NSF Potable Water Approved Yes PROPELLED BY COMPRESSED AIR OR GAS TO CLEAR
SYSTEMS. THESE PRACTICES MAY RESULT IN

SPEARS"MANUFACTURING COMPANY
CORPORATE OFFICES

15853 Olden Street, Sylmar, California 91342
P.O. Box 9203, Sylmar, CA 81392
(818) 364-1611 « http://www.spearsmfg.com

PACIFIC SOUTHWEST NORTHWEST ROCKY MOUNTAIN

15860 Olden Street 3902 “B” Street N.W. 4800 Nome Street 1838 Forms Drive 1415 South 700 West #3
Sylmar (Los Angeles), CA 91342 Auburn (Seattle), WA Denver, CO Carroliton (Dallas), TX Salt Lake City, UT
f P.O. Box 9203, Sylmar, CA 91392 98002 80239 75006 84104
(818) 364-1611 (253) 939-4433 (303) 371-9430 (972) 245-0387 (801) 972-0659
(800) 862-1499 (800) 347-7327 (800) 777-4154 (800) 441-1437 FAX: (801)972-0688
FAX: (818) 367-3014 FAX: (253)939-7557 FAX: (303)375-9546 FAX: (972) 245-4205

NORTHEAST SOUTHEAST FLORIDA MIDWEST

543 Industrial Drive 2751 Miller Road 3445 Bartlett Boulevard 854 Fairway Drive
Lewisberry (Harrisburg), PA Decatur (Atlanta), GA Oriando, FL Bensenville (Chicago), IL
17339-9532 30035 32811 60106
(717) 938-8844 (770) 981-7122 (407) 843-1960 (630) 773-0075
(800) 233-0275 {800) 662-6326 (800) 327-6390 (800) 662-6330
FAX: (717) 938-6547 FAX: (770)981-6106 FAX: (407)425-3563 FAX: (630) 773-0435

SOUTH CENTRAL

INTERNATIONAL SALES

15853 QOlden Street
Sylmar (Los Angeles), CA 91342
P.O. Box 8203
Sylmar, CA 91392
(818) 364-1611
FAX: (818) 898-3774

© Copyright 1997 Spears Manufacturing Company. All Rights Reserved. Printed in the United States of America 10/97. 40-2-0297



Magnetoflow® Flanged Meter Installation &
Mag Meter with Model Primo® 3.1 Operation Manual

IMPORTANT !!!! This manual contains important warnings
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This manual contains Iinformation concerning tdl;le installation, opera-
tion and maintenance of Badger's Magnetoflow electromagnetic flow
meter models with Primo® Amplifier.

To ensure proper meter performance, the Instructions given in this
manual should be tharoughly understood. Keep a copy of this manual
in a readily accessible location for future reference.

System Description
Unpacking and Inspection
Transportation and Handling
Meter Installation
Specifications - Detector
Grounding .....
Specifications - Amplifier
Wiring
Programming
Unit of Measure
Full Scale Setting (Maximum Flow)
Low Flow Cutoff
Empty Pipe Detection
Flow Direction
Filter Dampening
Error List (Messages)
Resetling of Totalizers
Analog Outputs
Pulse Outpuls
Wiring of AMR unit to Mag
Frequency Output
Flow Alarms
Detector Factor Field Calibration
Accuracy Test.....
Meter/Pipe Size ..
Password Protection
Language Selection
Troubleshooting
Error Message Explanation ..

Board Assembly Replacement
Fuse Replacement
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Magnetoflow mag flowmeters are shipped In special shipping con-
tainers. Upon receipt of the meter, perform the following unpacking
and inspection procedures. If damage to the shipping container is
evident, be present when the meter is unpacked.

A) Carefully open the shipping container following any Instruc-
tions that may be marked on the exterior. Remove all
cushioning material surrounding the meter.

B) Carelfully lift the meter from the container. Always use the
lifting lugs provided for safety on meter sizes 10" and larger.
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Retain the shipping box or crate and all packing materials for
possible use in reshipment or storage.

D} Visually inspect the meter for any physical damage such as
scratches, loose or broken parts, or any other sign of damage
that may have occurred during shipment.

c
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ordered. The detail on the product labels on the detector and
the amplifier should help this verification.

F) Al detectors with PTFE liner are shipped from the factory with
aliner protector. This protector maintains the proper form of the
PTFE malerial and protects it during shipping and storage. Do
not remove this protector until you are ready to install the unit.

G) Storage: If the meter is not to be immediately inslalled, store
itin its original container in a dry, sheltered location. Storage
temperature: -4 to 158 °F (-20 to 70 °C)

Magnetollow® electromagnetic flow meters are intended for fluid
metering in most industries including water, wastewater, food and
beverage, pharmaceutical and chemical.

The basic components of an electromagnetic flow meter are two: 1)
The Detector; which includes the flow lube, isolating liner and
measuring electrodes, and  2) the Amplifier, which is the efectronic
device responsible for the signal processing, flow calculation, display
and output signals.

b . Primo®
D E Amplifier

+— Detector

The materials of construction of the wetted parts (liner and elec-
trodes) should be appropriate for the specifications on the intended
type of service. Review of the compatibilities consistent with the
specifications Is recommended.

All Badger's Magnetoflow mag flow meters are factory tested and
calibrated. Acalibration certificate is included in the shipment of each
meter.

Do not lift the detector from the amplifier housing, the junction box or
the connecting cable. As noted earlier, use lifting lugs for larger sizes.

Very large meler sizes are packed and craled with the meter laying
on its side for shipping safety and stability reasons. In order to lift
the meter in vertical position, it's recommended to use a sling rigged
method as shown below,




If using a forklift, do not lift the detector from its body between the
flanges. The housing could be accidentally dented and permanent
damage could pé gaused to the internal coil assemblies.

METER LOCATION GUIDELINES
The following are several guidelines for determination of a good
location for meter installation:

Temperature Ranges
In order to prevent damage to the meter, the maximum temperature
ranges must be observed.

Primo® Amplifier
Ambient temperature: -4 to 140°F (-20 up to +60°C)

Meter with Meter Mount Primo
Fluid temperature: PTFE/PFA, -40 to 212°F (-40 up to +100°C)
Hard/Soft Rubber, 32 to 138°F (0 up to +80°C)

Meter with Remote Mount Primo
Fluid lemperature: PTFE/PFA, -40 to 302°F (-40 up to +150°C)
Hard/Soft Rubber, 32 to 178°F (0 to +30°C)

Chemical Injection Applications

For water line applications with a chemical injection point, the meter
should be installed upstream of the chemical injection point to
eliminate any issues with the meter performance. If an upstream
location is not possible for the meter, consider moving the injection
point downstream of the meter location. If the meter must be installed
downstream of the chemical injection point, the distance between
these (2) locations must be significant; frequently 50 - 100 feet.

When the solution made up of the water and the injected chemical
reach the Mag meter, it must be a complete homogeneous mixture.
Iftoo close, the Mag meter will sense (2) different liguids (conductivity
different for each) and will be confused as to how to process the
information. Many other factors such as the type of injection method,

(spaced bursts versus continuous stream of drops), or whether the
chemical is injected in a liquid or gas form, can cause a wide variation
In the distance required from one application to another.

Due to this wide range of factors, it is difficult to specify a distance
that will always work for any application without establishing a value
far In excess of what would usually be required. Please contact
Badger Meter's Technical Support at 1-800-616-3837 with your
application detail and they can assist in determining if the Mag meter
should properly perform. As noted, the meter may require 50 - 100
feet from the Injection point to assure the complele homogeneous
state.

Submersible Option

If the meter is to be installed in a meter vault, it should be ordered with
the remote amplifier option to be sure the amplifier is not installed
inside the vault. It is also recommended that the remote style meter
package be ordered with the submersible option (Nema 6P). This will
eliminate any potential problems from occurring should the vault
become flooded or from any presence of humidity in the vault.

Other Considerations
Avoid all pipe locations where the flow is pulsating, such as in the outlet
side of piston or diaphragm pumps.

Avoid locations near equipment producing electrical interference
such as electric motors, transformers, variable frequency, etc.

Install the meter with enough room for future access for maintenance
purposes.

The mag meter isolating liner, whether if it is PTFE or Rubber, is not
intended to be used as gaskel material. Standard gaskets (not
provided) should be installed to ensure a proper hydraulic seal. When
installing the gaskets, make sure they are properly centered to avoid
flow restriction or turbulence. Do not use graphite or any electrically
conductive sealing compound to hold the gaskets in place during
installation. This could affect the reading accuracy of the measuring
signal.

STRAIGHT PIPE REQUIREMENTS

For optimum accuracy performance, it is required to provide suffi-
cient inlet and outlet straight pipe runs. An equivalent to 3 diameters
of straight pipe Is required on the inlet side, and 2 diameters on the
outlet side. There are no special requirements for standard concen-
tric pipe reducers.
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By using pipe reducers, a smaller meter size can be mounted in larger
pipeline sizes. This may also increase low flow accuracy performace.

In order to minimize flow disturbances and excessive loss of head,
custom fabricated pipe reducers must have a minimum slope angle
of 15 degrees. If this is not possible, install the custom pipe reducers
as if they were fittings, leaving the minimum straight pipe required.

Mounting Location
The detector should never be installed on the suction side of a pump
where avaccuum exists to eliminate the possibility of damage to the liner,

If vibration exits on the pipeline, secure the piping before and after
the meter. If a strong vibration exists, the amplifier should be mounted
remotely.

Remote Version
Do not install cables near power cables, electrical machines, etc.



Be sure both ends of signal cable are securely fastened. Run power
and signal cables in separate conduit.

METER ORIENTATION

Magnetoflow® Mag meters can operate accurately in any pipe
orlentation and can measure the volumetric flow in the forward and
reverse directions (note FORWARD FLOW direction printed on the
detector label). The most recommended installation position is
verlical piping, with the liguid flowing upward (see figure below).

This installation practice ensures two objectives:
1. The pipe remains completely full of liquid, even at low flow, low
pressure applications with a discharge to the atmosphere.
2. Solid build-ups or sediments that could be part of the process
fluid will not deposit or accumulate on the liner and/or electrodes.

In horizontal piping orlentation, the detector should be mounted in a
position at which the measuring electrodes axis will remain in a
horizontal plane (3 and 9 o'clock position; see figure below)
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For very low flow rate applications, the flow rate can be increased by
reducing the meler size and therefore the measuring accuracy can
be improved.

Pipe reducers can be mounted directly to the inlet and outlet of the
meter. The reducer can not have an angle greater than 15°, The
resultant pressure drop is negligible; in most cases less that 1 psi.

PARTIALLY FILLED PIPE SITUATIONS
Magnetoflow® mag meters are designed to operate in closed, full
pipes.

It is relatively commeon to encounter situations where the process
pipe will remain momentarily partially filled due to certain hydraulic
conditions. Examples of this include discharge to the atmosphere
(lack of back pressure), insufficient line pressure, gravity flow
applications, efc.
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To eliminate the negative effect of these situations on the
perrormance of the mag meter, observe the following guideiines:
Avoid installing the detector in the highest point of the pipe line
Do not install the detector in vertical, downward flow sections
of the pipe
ON/OFF valves should ALWAY S be located on the downstream
side of the meter
Select the recommended vertical orientation with flow upwards
whenever possible
Make sure that the flow range of the meter size selected is
consistent with the application flow range

To minimize the possibility of partially full pipe flows in horizontal,
gravity or low pressure applications, it is recommended to create a
pipe arrangement as shown in the figure below. This arrangement
ensures the detector remains full of liquid at all times.

12 m

Open Discharge
Horizontal Installation

Open Discharge
Horizontal



Meter with junction box for remote Primo®

Est. Weight Flow Range
Size A B C D with Primo LPM GPM
inch mm [inch | mm |inch |mm |inch | mm | inch [mm | Lbs | Kg | Min | Max | Min| Max
1/4 T 170 14.0 5 5 89 11.4 1 55 | 0.063 20 0.02 5
5716 7 70 14.0 3.5 89 11.4 55 | 0.114 4 0.03 g
a8 0 7 70 14.0 5 89 1.4 55 | 0. 3 0.05| 14
72 5 7 70 14.0 3.5 89 11.4 5.5 | 0.416 25 | 0.11| 33
374 7 70 14.2 | 3 3.0 EL 116 Z 5 5 | 0./5 | 995 0.2 5]
9 225 14.4_| 366 13 108 7 20 3.0 1.20 | 350 0.3 93
11/ 9 25 15.2 386 46 117 5 20 10.0 | 2.00 | 575 0.5 | 152
12 9 5 15.4_| 390 5.0 127 7 EF 23 10.5 | 3.00 [ 900 0.8 | 239
p 5 9 5 58 403 6.0 ¥ 2 | 335 28 2.5 | 4.70 | 1400 372
2 1/2 65 11.0 [1] V. 434 7.0 7 4.4 366 54 24.5 8 2400 K]
80 11.0 280 7.3 | 440 7.5 4.7 | 372 56 75. 2 3600 95¢
2 100 1.0 280 18.4 | 466 9.0 229 5.7 | 398 58 76. £l 600 3 14
E 12 5 400 196 | 498 | 10.0 | 254 6.0 430 0 27. 30 8800 8 2334
iE E 400 24 0 | 279 7.9 | 4¢ 2 28.0 40| 12700 ] 11 | 336
20 € 400 ¥ 3.5 | 343 | 20.4 E 8 40.0 75 | 22600 | 20 97¢
0 25 . 500 1 6.0 | 406 | 24.1 6 0 | 82.0 | 120 5300 | 30 336
12 30 7 500 28.9 7 0 | 483 | 76.2 | b€ 200 | 050 | 170 | 50800 | 45 444
14 35 - 0 30.8_| 782 0 533 | 282 | 7 260 118 230 | 69200 0 299 |
16 400 23. 0 33.7 | 85 3.5 507 | 31.0 | 76 08 140 300 | 50400 | 80 | 23901
a5 3. 550 35.0 | 890 5.0 5 2.4 2 287 130 380 [114000] 100 | 30250
Z 0 K: 590 38, 960 | 27. 5 355 | 901 485 225 | 470 [140000] 125 | 37346
5 3. 590 39, 1005 | 29. 74 69 | 937 | 441 200 570 |170000] 150 | 45188
4 0 3 50 42, 0 2.0 | 81 39.5 003 | 554 252 680 |200000] 180 | 53778
8 00 3.6 30 462 17 6.5 | 927 44.0 118 | 650 295 920 |275000] 240 | 73100
750 1.5 00 48.3 22 39.0 | 984 | 45.7 161 | 704 20 060 |315000] 280 | 84000
: 800 15 800 520 a2 41.4_| 1015 | 49.5 | 1257 | 770 50 200_[361000| 320 | 95600
3 900 31.5 800 553 40 46.0 | 1168 | 54.1 | 1374 | 850 | 386 00 |457000] 400 |[121000
[} 1000 5 800 60.0 2 50.2 | 1230 | 57.4 457 | 924 | 420 900 |565000] 500 |149300
[¥] 1050 | 36.0 800 0 i 1346 | 63.4 610 00 | 500 | 2100 [620000] 550 4600 |
48 1200 | 30.4 1000 9 77 59.4 | 1455 | 67.2 707 | 1210 | 550 | 2700 |814000] 720 [215100
54 7400 | 39.4 1000 5 99 68.4 | 16/5 | 75.89 [ 1927 64 | 620 | 3700 [1100000| 980 292700

SPECIFICATIONS - Detector

Flow Range: 0.1 - 33.4 fps (0.03-12 m/s)
Sizes: 1/4" to 54" (6 to 1400 mm)
Min. Conductivity: = 5 micromhos/cm
Accuracy: = 0.25% accuracy of rate from 1-33 fps.
+ 0.5% accuracy of rate from 0.1-1.0 fps.

Electrode Materials: Standard: Alloy C
Optional: 316 Stainless Steel, Gold/Platinum Plated, Tantalum,
Platinum/Rhodium
Liner Material: PTFE up to 24", Soft and Hard Rubber from 1" to
54", Halar® from 14" to 40"
Fluid Temperature:
With Remote Converter:

PTFE & Halar 311°F, {155°C)

Rubber 178°F, (80°C)
With Meter Mounted Converter:

PTFE & Halar 212°F, (100°C)

Rubber 178°F, (80°C)
Pressure Limits: 150 psi (10Bar) optional 300psi (20Bar)
Coil Power: Pulsed DC

Ambient Temperature: -4°F to 140°F, (-20°C to 60°C)

Pipe Spool Material : 316 Stainless Steel

Meter Housing Material: Carbon Steel welded

Flanges: Carbon Steel - Standard (ANSI B16.5 Class 150 RF)
316 Stainless Steel - Optional

Meter Enclosure Classification: Nema 4

Optional: Submersible Nema 6P (Remote Amplifier Required)
Junction Box Enclosure Protection: (For Remote Converter
Option) Powder coated die-cast aluminum, Nema 4

Cable Entries: 1/2" NPT Cord Grip

Optional Stainless Steel Grounding Rings:

Meter Size Thigkness (of one ring)
up thru 10" 135"
12" to 207 870



GASKETS RECOMMENDED

To achieve this, the meter body MUST be electrically connected to
the liquid media. The mag meter flanges are provided with grounding
bolts for this purpose.

If the pipe material is electrically conductive, simply install grounding
straps between these grounding bolts and the mating flanges.

To ensure a good electrical connection at the mating flanges, it is
recommended to actually drill and tap the flanges to allow the
installation of a grounding screw (not provided).

These grounding straps must be copper wire, at least 12AWG size,

and must be connected on both sides (inlet and outlet) of the detector,
and to a local earth ground.

GASKETS RECOMMINGED

In this case, the grounding straps should be connected both to the
grounding rings and to a good, solid earth ground.

Grounding rings are availabe in stainless steel. If your fluid to be
measured is too aggressive for stainless steel, order meter with the
optional grounding electrode in material option that will be compatible
with the fluid.

PRIMO® AMPLIFIER (3.1 ELECTRONICS)

4.96*

SPECIFICATIONS

Power Supply: 85-265 VAC, 45-685 Hz
Power Consumption: 20W
Accuracy: = 0.25% accuracy of rate from 1-39.4 fps.
+ (.5% accuracy of rate from 0.1-1.0 fps.
Repeatability: 0.1%
Minimum Fluid Conductivity: 5.0 micromhos/cm
Flow Direction: Unidirectional or bidirectional, 2 separate
totalizers (programmable)
Analog Outputs: 0/4-20mA, 800ohms Max Load
Ouput Frequency: Scaled Pulse output, (open collector) Max
5Khz
Digital Qutputs:
Voltage sourcing transistor, 24VDC, 100mA max
(3) AC electro-mechanical relays, 48VAC, 0.5 amp max
Outputs: All ouputs are short circuit safe

126mm -I

Mounting Bracket for
Remdie Configuration

Noise Dampening: Pragrammable from 1 to 6
Pulse Width: Programmable up to 500ms

Galvanic Isolation: € 500V

Zero-point Stability: Autofatic correction

LCD Display: 4 lines X 16 character back-lit alphanumeric
Displays (2) Totalizers, Flow Rate, Alarm conditions
Housing: Cast aluminum, powder coaled paint

Housing Rating: NEMA 4X

Mounting: Detector mount or remote mount (bracket supplied)
Cable Connection: 1/2* NPT Cord Grip

Ambient Temperature: -4 to 140° F (-20 to 60° C)

Serial Communication: RS232



At installation, be sure to comply with the following require-
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+ Keep all lines as short as possiple
+ Use twisted pair shielded wire for ail output wiring
+ (Observe all applicable local electrical codes

For the AC power connections use thrag wire sheathed cable with
overall cable diameter of 0.2" to 0.45" (8mm to 12mm). For signal
output use 18 to 22 gauge (0.25 mm? to 0.76mm?) shielded wire.
Overall cable diameter between 0.12" to 0.35" {3mm to 9mm).

WIRING FOR REMOTE PRIMO® CONFIGURATION

Wiring between the detector and the Primo amplifier comes complete
from the factory. If your installation requires the use of conduit, the
following are recommended steps for wiring of the detector to the
amplifier.

. Remove the junction box lid. Carefully remove the wires connected
to the terminal blocks that run to the Primo amplifier. Note which
wire goes into which terminal. The chart below may be of assis-
tance for reference of wire color and terminal connection.

o

Run cable through conduit from Primo amplitier location, retaining
the wiring of the cable to the amplifier as supplied.

Aemote style Primo Amplifier models can be ordered with longer
cable than our standard stock lengths of the standard cable; 15, 30,
50 and 100 feet. The following chart shows the cable style options
and the maximum flow medium temperature that can exist in the
application environment at a given length of that cable.

Cable Size

Standard Medium Large

AWG 23 AWG 20 AWG 18

0.25mm’ 0.50mm* 0.75mm*

Fluid Temperature

100 3F 311F 311F

[ 125 306F 311F 3M1F
150 294F 311F 319F
175 283F 311F 319F
200 271F 31F 319F

— =225 260F 312F 311F
£ [T2s0 249F 308F 311F
‘é, 275 300F 319F
5§ [ 300 295F 319F
s | _325 285F 3
2 [350 283F 311F
© s 278F 300F
400 272F 305F
425 266F 302F
450 260F 208F
475 255F 204F
500 249F 291F

Empty Pipe Detection Considerations

3. Complete conduit assembly on both ends and rewire cable into
junction box as wired when received. See wiring diagram below.
Cable Length (ft) Minimum Conductivity
Connection No. Description Wire color Required (uS/cm)
1 Coil Green 0 (Meter Mount) 5
o € 100 20
12 Coil Yellow 500 100
13 Main Shield Yellow/green
45 Electrode White
44* Electrode Shield Black
46 Electrode Brown
40 Empty Pipe Pink
44" Empty Pipe Shield Black
*Connections with the No. 44 are lying on the same potential
Wiring for Remote Primo Configuration
(o]
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WIRING INPUTS AND OUTPUTS TO THE PRIMO®
AMPLIFIER

Once the wiring between the sensor and the amplifier is done proceed
1o wire any inputs and outputs to the Primo amplifier.

_ or damaging of

1. Loosen the two bolts on the red amplifier cover. Remove the cover.
Inside the amplifier you will see a terminal strip similar to the one
depicted in the figure to the right.

The PRIMO amplifier is a microprocessor based device. It is
important that the power supply be as "clean" as possible.
Avoid using power lines that feed heavy loads such as pumps,
motors, etc. If dedicated lines are not available, a filtering or isolation
system might be required.

It is recommended that the internal fuse protection be maintained.
Use a 2 amp slow blow fuse.

How to connect the amplifier to remote digital indicators/
totalizers that do not require external power supply

This connection is intended for use with indicators that do not require
an external power supply such as the ER series indicators from
Badger Meter, For the ER-6, ER-B or ER-9, connect terminal 15 of
the Amplifier to terminal 2 of the ER series and terminal 16 to ground
or terminal 1 of the ER indicator.

For connection to the PC 100 Controller, connect terminal 15 of the
amplifier to terminal 14 of the PC 100 and terminal 16 of the amplifier
to terminal 12 of the PC 100.

Pulse Output Passive (+)

Pulse Qutput Active
(+24vdc)

Flow Direction Common
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Error Out
(Open if error occurs)

Flow Alarm (Open between
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The Primo® amplifier comes preprogrammed from the factory and in
most instances will not require any additional manipulation. However,
it you will be using the flow signal outputs or need to reprogram the
meter to suit your particular needs, it will be necessary to familiarize
yourself with the programming procedures.

Programming of the Primo amplifier is very simple

This section gives step by step instruction on how to program each
of the functions of the amplifier and an explanation of the choices that
are available for each one.

First, using a small flat screwdriver, remove the red cover from the
main amplifier housing. At the lower right corner of the unit you will
see three square buttons. These buttons are used to perform all
programming procedures.

Programming Keys

The four line 16 digit LCD display of the Primo amplifier will guide you
through each of the programming options/steps. The main screen will
display:

1st Line: Flow Rate

2nd Line: Totalizer (TOT+ or TOT1)

3rd Line: Totalizer (TOT- or TOT2)

4th Line: Displays revision of software to assist

in troubleshooting. This line is also
used to display any error messages
that may occur during operation of the meter.

The main display screen will be in one of the following modes. (See
Flow Direction on page 11 for additional detail.)

Uni-Directional Mode

Bi-Directional Mode

the programming parameters, the program returns automatically to
the main screen. Even during the parameter setting mode, the meter
will be measuring and totalizing any flow that occurs.

There are three main submenus: factors, outputs/totals and mea-
surement. Each submenu gives access to the following appropriate
functions:

Factors:

1) Detector factor

2) Pipe diameter

3) Password protection

Outputs/Totals:
1) Reset totals
2) Analog outputs
3) Pulse outputs
4) Frequency

5) Flow alarm

Measurement:

1) Unit

2) Full scale

3) Low flow cutoff

4) Empty pipe detection
5) Flow direction

6) Filter

7) Error list

PROGRAMMING OF MEASUREMENT
PARAMETERS

When the programming submenu screen appears, notice the right
arrow on the far left side. Using the up T arrow key, you can position
the arrow in front of the submenu that you wish to interrogate. We
recommend starting with the "measurement” submenu followed by
the "outputs/totals” submenu and finally the "factors” submenu.

Use the T key to position the > arrow next to "measurement” and
press the = key. The following screen will appear:

UNIT OF MEASURE

By pressing the Enter or E key {bottom key), you will be at the main
submenu screen. If no entry is done within 5 minutes while in any of

This is where you will select the unit of measurement for the flow rate
indication and the totalizers. Use the T key to place the - arrow next



to "change” and press = key. The first unit of measurement screen
will appear:

Using the T or—* keys,select the desired unit of measure for flow rate
indication.

Choices are:
L/h Liters/hour
um Liters/minute
s Liters/second
m¥h Cubic meters/hour
m¥m Cubic meters/minute
m¥/s Cubic meters/second
GPM US gallons/minute
MGD US million gallons/day
Lbm US liquid pounds/minute

0z US fluid ounces/minute
IGM Imperial gallons/minute

The existing tolalizer values are automatically converted into the
selected unit of measure.

After selecting unit of measure for flow rate, press Enter. You will see
the following screen for selecting unit of measure for the totalizer.

Choices are as follow; any existing values on the totalizers will
automatically be converted into the new selected unit of measure

L Liter

m? Cubic meter

G US gallons

MG US million gallons
Lb US liquid pounds
0z US fluid ounces
1G Imperial gallons
aft Acre feel

ft2 Cubic feet

After the totalizer unit of measure selection, press the E key the
following screen will appear:

FULL SCALE (MAXIMUMFLOW)

If you changed the unit of measure, the full scale or maximum flow
may also need to be changed to reflect the maximum flow rate with
the new unit of measure. This is a very important parameter as it
relates to other parameters including frequency output, low-
flow cut-off, alarm outputs and analog signal outputs. Adjust
the desired new full scale setting based on your meter size and your
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applications requirements, making sure that it falls within the sug-
gested flow range of the meter.

When done, press enter and then the = key and the next parameter
will appear.

This is the same full scale parameter as previously visited. It is
positioned here to provide ability to change full scale setting if no unit
of measure change is necessary.

The full scale can be chosen in a range of 0.4 up to 39.4 fi/sec. A flow
value is assigned to the analog output as well as the frequency output
by the full scale scaling. The scaling is valid for both flow directions.

NOTE: Ifthe flow rate is exceeding the full scale setting by more
than 5%, an error is indicated that the selected full scale range
is exceeded. (Terminals 7 and 8)

Once this is done, press E and then the - key and the next parameter
will appear:

LOWFLOW CUTOFF

This is the low flow cutoff function. It is used to assign a low flow rate
at which measurement will stop, preventing measurement and thus
totalization errors. This parameter can be programmed from 0 % up
to 10% of selected full scale flow rate.

Place the > arrow next to "¢hange” and then press the = key. The
following screen will appear:

The factory setting is 0.2%. Increasing this value will help prevent
false readings during "no flow" conditions due lo fluid movement in
the pipe caused by vibrations or piping arrangements.

Using the t and - keys select a value and then press ENTER.

Press =+ key and you will see the next parameter:



EMPTY PIPE DETECTION

The empty pipe detection parameter when programmed to be ON will
provide an error relay indication if the meter is partially filled with liquid.
This will also show an empty pipe error message on the display.

Position the > next to "change" and press the - key. The following
screen will appear:

NOTE: The empty pipe detection can be calibrated if required
if the fluid conductivity is different than water or the remote
cable length is significantly changed.

Use the T and = keys to turn the feature ON or OFF as desired.
It off is selected, hit ENTER and then the —key to go to the next

parameter. If ON is selected, hit ENTER and the following screen
will appear:

To proceed with calibration, leave "YES" selected and hit ENTER
for the next screen.

The pipe has to be filled with the media that will be measured by the
meter. A value between 0 and 5000 mV will be measured and
displayed. The value increases wilh decreasing conductivity,
increasing cable length or size. For normal water, the value should
be between 10mV and 500mV. Afterwards the signal difference
between full and empty pipe is determined by the hysteresis value.

When calibration is complete, hit ENTER.

The switching threshold for the empty pipe detection is when the
measuring signal “full pipe” plus hysteresis value Is exceeded (i.e.
=360 mV+ 1000 mV). The maximum value for the switching threshold
is at 4000 mV.

If full pipe calibration value is higher than 3000mV, please contact
customer service for assistance.

Hit =key for next parameter screen:

FLOW DIRECTION
The flow direction can be programmed to uni- or bi-directional modes.

Place the > next to "change” and press the = key. One of the
following (2) screens will appear:

Uni-directional totalizes the flow only in one direction (flow direction
on the detector label). If the fluid is flowing in the opposite direction,
the counter will indicate zero on the display and no outputs. Both
totalizers can be used as resettable counters in this mode. The
totalizers are indicated as "TOT1" and "TOT2".

The bi-directional setting measures the flow in both directions. The
first totalizer (TOT+) is measuring in the forward flow direction and
the second totalizer (TOT-), the reverse direction. A change of flow
direction is indicated via the flow direction relay.

Make sure your pipe is full of fiuid and when ready, hit ENTER. This
new screen is the hysteresis value entered. This value is set at the
factory at 1000 mV to allow some variation in empty pipe detection
to eliminate the potential for false "empty pipe signals." It is not
necessary for this value to be changed.
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Relay Wiring Terminals

Flow Dirsction Relay

E: @ 12 F—<Forward

|48V {Max. Voliage)
@ 1 mA (Max. Current)

Q| 10 p——oBackward

Using the T and — key select which flow direction mode you want
and press ENTER. Hit the - key to go to the next parameter.

FILTER DAMPENING
This feature Is for dampening of all output signals and flow rate
display. This function has no effect on the totalizers.

The factory setting is 1. If you notice too much back and forth
oscillation of the flow rate indication, increase this value incremen-
tally until the display is more stable. Your choices are 1 though & or
"Inactive." To change the filter value, place the arrow next to "change”
and press the — key. The following screen will show:

Using the T and — keys select the desired filter value and then
press ENTER. Hit =+ key to go to last parameter of this submenu.

ERROR LIST (MESSAGES)

The error list in the program menu indicates the last 8 error types
that have occurred and the frequency of each. The sum of all
switching on processes can be read on the "Power Up -
Counter." This can assist in checking possible power failures.

Line up the > with "change" and hit the =+ key. This will bring up
the 1st error. Continue hitting the —+ key to toggle through the last
8 errors that occured, with #1 being the most recent error and the
power-up indication screens.

Any error is indicated via the error relay as well as displayed on
line 4 of the LCD display. The relay is normally closed during
normal operation and is opened when an error occurs.

Error Relay

B
LD e 48V (Max. Voltage)
I_.@ 9 500 mA {Max. Current)

MNow hit the =+ key again and you will be at the screen for clearing
all the error list information.

Hit Enter to clear and the following screen will appear with "Done"
indication.

An overview of the possible errors and causes can be found in
the Troubleshooting section.

Mow hit enter twice and you will be back at the submenu screen.

PROGRAMMING OF OUTPUTS/TOTALS
PARAMETERS

The next submenu is outputs/totals.

From the main submenu screen, position the > next to the "outputs/
totals" submenu and press the = key.

The following screen will appear:

RESETTING OF TOTALIZERS
This parameter is used to reset either of the totalizers to zero.




Line up the > with change and hit = key.

MNow line up the > next to the totalizer you wish to reset. Hit = key and
that totalizer will now indicate "DONE."

If desired to reset the other totalizer, repeat the same steps.

The "TOT2" totalizer in the uni-directional flow mode, can be reset
externally.

The following is the wiring connections diagram for external reset.

External resetting

] @ 16 Switch (open)

Totarag, o ("
olalizer
] Q| 14

When finished, hit Enter. Hit - key to go to the next parameter.

ANALOG OUTPUTS
This parameter is for selection of the desired analog output and
also calibration if required.

The following are the options available for the analog output ranges.

410 20 mA
0to 20 mA
2to 10 mA
0to 10 mA

Press the —»key at the "change” line the following screen will appear:
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Press T or = keys until you find the type of analog output that you
desire among the following screens:

NOTE: The flow value is limited to 105% of the programmed full
scale value. If this value is exceeded, an overflow error will appear
on the LCD display. In bi-direction operation, the flow direction is
indicated via the flow direction relay. The following diagram illus-
trates wire connections for the analog ouput signal.

Analog output (active)
W
NE

L+ %, 0/4...20 mA
0/2..10mA

—° RL < 800 Ohms

Once you have selected the output, press the ENTER key to select
that particular output. You will then be at the calibration screen. You
should calibrate the analog output after you have it connected to your
PLC or chart recorder.




If calibration is In fact desired, hit ENTER again to get to the following
screen:

Hit the = key to continue and this screen will apprear:

Hooking up an amp meter in series with the connected chart recorder
(Terminals 1 and 3), you may use the T and - keys to calibrate the
4mA signal for "0" flow. Hit ENTER to continue.

Mow the 20 mA signal may be calibrated for 100% flow based on
maximum flow rate set In programming.

Hit ENTER to complete calibration and the - key for next parameter.

PULSE OUTPUTS

The pulse output parameter will delermine how many pulses per
gallon, liter, etc. will be sent out to remote counters, controllers, etc.
It will also set how many decimal digits will be displayed on the
totalizers. If, for example, you choose 100 pulses per gallon, then the
display totalizers will have two digits after the decimal point.

Move the > arrow next to “change”, then press the = key and the
following screen will appear:
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Use the T and - keys to change the value to the desired pulse rate.
This value may be set from .001 to 10,000 pulses/unit of measure.
Maximum frequency of 10kHz can not be exceeded. Based on
maximum flow rate setting, the program will not permit a value that
exceeds this frequency.

Press ENTER when you have programmed the desired number.

This parameter is pulse width, or the time duration that each pulse
will be "ON". The 50% setting means 50% on 50% off. You can set
the width in increments of 5 ms from 5-500 ms. The factory setting
is 20 ms. Program this parameter to maich the required pulse width
of the remote accessory that will receive the pulse output. For output
to any AMR device, see steps below.

Hit enter and the next screen is:

This parameter permits changing of the factory setting of "Normally
Open" for the pulse output to "Normally Closed.” After complete, hit
enter and the -+ key for the next parameter.

WIRING OF AMR UNIT TO MAG METER

AMR Wiring Diagram

Pulse Output -Prlrno Terminal L_Ped (+)
Passive 15 AMR
Pulse Qutput Black (-} |Device
Commen 16

Step 1: Check to make sure your pulse output settings are correct

per chart.

Maximum Flow Rate Pulse Output Setting

1 pulse per 100 or 1000 gallons
1 pulse per 1000 gallons

1 pulse per 100 or 1000 Cu. Ft.
1 pulse per 1000 Cu. Ft.

Less than 5500 gpm
Greater than 5500 gpm
Less than 5500 Cu. Ft/min.
Greater than 5500 Cu. Ft./min.

Step 2:
Step 3:

Set pulse width to "50 ms (AMR)"
Set pulse type to "normally open”



The following diagram is for other wiring connections for pulse
oulputs.

Pulse oulpul (active) Pulse outpul {passive)
O} 13+ 24voe 15 [—tmo
- 100 mA - O

L@ 16 =0 max. 10 kHz L@

max. 30 vV DC
100 mA
18 p——o max 10 kHz

FREQUENCY QUTPUT
This is the Frequency Output parameter. The setting can range from
500 Hz up to 5000 Hz for the Full Scale Value. (Example: If 1600 Hz
is selected, then when meter display indicates full scale value, this
output is equal to 1600 Hz).

If a change is desired, line up > cursor with change and hit = key.

When complete, hit Enter.

Frequency output (passive)

NE

N

LIS] s

Hit =+ key for next parameter.

%0 max. 30V DC
100 mA

—=—0 max. 5 kHz

FLOWALARMS

This parameter allows the setting of a minimum and maximum
percentage (%) of the Full Scale flow rate value. Settings can be made
in 1% increments from 0 to 100%. The minimum value must be smaller
than the maximum value.

Move the > next to "change” and press the = key. The following
screen will appear:
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Use the T and = keys to select the minimum flow percentage and
press ENTER; the following screen will appear:

Use the T and — arrows to change the maximum flow percentage
and press ENTER.

Flow Alarm Relay

ey
— 48V (Max. Voltage)
7 500 mA (Max. Current}

Press ENTER again to return to submenu screen.

PROGRAMMING OF FACTORS
PARAMETERS

The third and last submenu "Factors" contains paramelers that
usually do not require changes.

Press ENTER until you reach the submenu screen if not already there.

Position the > next to the "factors” submenu and press the — key.
The following screen will appear:

DETECTOR FACTOR (FIELD CALIBRATION)

This is the Detector factor setting. When the meter was calibrated,
this value was programmed in this parameter as a result of that
calibration. Each detector has its individual factor. This detector
factor is also included on the label of the meter body.

Line up the > with "change" and hit - key. Thisis the detector factor setting.




With this parameter, you can fine tune your calibration to meet your
applications needs. Ifyou findthatthe meter is off by a certain percentage,
you can modify the detector factor to achieve the desired accuracy.

Even though all meters are calibrated at the factory, sometimes your
specific installation and fluid parameters make it necessary to
recalibrate a meter under actual operating conditions with the liquid
being metered.

The following instructions are provided to assist in performing an on-
site calibration check and adjustment, This procedure may require
either a test tank or vessel of known capacity or a second flow meter
installed in the same line.

ACCURACYTEST

1. Place atesttank of calibrated volume at the output of the meter.

2. Operate meter until test tank Is filled to the appropriale calibrated
level. Since meter accuracy can vary somewhat with flow rate,
we recommend making test run at the same flow rate used in
actual operation.

3. Record quantity indicated on display totalizer.

4. Repeatrunthree times and calculate an average for the (4) tests.

5. Perform the following calculation to determine the percent of
accuracy of the meter.

MNew Detector
Factor

. Deliv
Average Meter Reading

Old Detector
Factor

Example 1.

100 Gallons
95 Gallons * 68.85 = 72.47

In this example, the meter accuracy Is low and must be increased
by a calibration correction.

Example 2.
100 Gallons _
104 Gallons X 68.85 = 66.20

In this example, the meter accuracy is high by 4% and must be
reduced by a calibration correction.

When finished with detector factor parameter, hit ENTER and then
hit = key to go to the next parameter.

METER/PIPE SIZE

Place the arrow next to "change" and press the = key. The
following screen will show:

This parameter will come preprogrammed from the factory match-
ing the line size of the detector. However, if you replace the entire
amplifier in the field, you may need to reprogram this parameter.

Select the pipe diameter of your flow meter by using the T and —»
keys to match your meter size.
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When complete, press Enter.

Hit =+ key to go to the next parameter.

PASSWORD PROTECTION

This is the password protection parameter. The unit will be set at "0"
(no password required) from the factory. If activated, whenever you
want to go into any of the submenus, the unit will ask for the pass-
word number.

To activate the password, line up the > with “change" and hit = key.

Change "0" to any desired number from 1 to 999. Hit enter and after
returning to the main screen, you will always have to enter the new
password to get into the submenus. If the password is lost or forgot-
ten, a factory 333" password value can also be used to satisty the
password entry. If later no password is desired, change the value
back to “0", hit Enter and a password will no longer be required to
enter any of the submenus.,

Hit ENTER twice and you will be back at the main screen.

The software permits the selection of English or Spanish languages.
To change the language, switch off power to Primo Amplifier. While
holding the ENTER key down, re-power the unit. Hit ENTER to get
to the following screen:

Select desired language and hit ENTER several times until main
menu screen appears.



The Magnetoflow® mag meter should give you many years of maintenance free operation. However, should it malfunction, there are certain things
that we recommend you check before contacting our technical support department or your local Badger® Representative.

Note: If the fluid measured has a high concentration of conductive solids, deposits may accumulate on the internal liner walls and electrodes. These
deposits will cause a reduction of the measuring output. Thus, it Is recommended to remove the meter and inspect the liner and electrodes after
6 months. If deposits are found, remove them with a soft brush. Repeat inspection process every 6 months or until an appropriate inspection cycle,
(likely longer) can be established for the specific application. Some general conditions as follows:

DESCRIFTION

POSSIBLE CAUSE

RECOMMENDED ACTION

Flow is present but display is "0"

Signal cable not connected.

Detector mounted opposite of the main
flow direction (see arrow on the nameplate).

Coil or electrode cables exchanged.

Check signal cable.

Turn detector by 180° or switch terminal 45 and 46 or
reprogram to biodirectional mode.

Check cable connections for cross wiring.

Inaccurate measuring

Parameter wrong.

Pipe not fully filled.

Check the parameters (transmitter, detector factor and
size) according to attached data sheet.

Check if meter Is fully filled.

No display

No power.
Incorrect power.
Wiring connections.

Fuse blown.

Apply power.
Check power value.
Check power input/output connections.

Replace fuse. (2 Amp slow blow 5 x 20 mm)

Flow rate value known 1o be wrong

Maximum flow rate setting.
Detector Faclor.
Deposits on electrodes and/or liner,

Incorrect pipe size programmed.

Change setting.
Check value on label.
Check and remove deposits.

Check size If necessary.

Flow rate indication unstable

Filter value too low.
Cable issue.

Grounding Issue.

Partially full pipe.
Alr.

Amplifier location - outside electrical
interference.

Chemical injections.

Increase filter value selting.
Make sure cable is shielded and not vibraling.

Make sure meter is properly grounded to a good
earth ground.

Make sure pipe is full of fluid.
Make sure fluid does not contain air bubbles.

Make sure amplifier is not too close to sources of
electrical interference.

Check location of injection in relation to location of
meter,
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ERRORMESSAGE EXPLANATION

Some general conditions to keep In mind: When certain connections are sensed by the electronics, the following error messages can be indicated
on the display (line 4) as well as on relay 3. The relay Is closed during normal operation and Is opened by an error appearing.

The following error messages can appear:

ERROR MESSAGE POSSIBLE CAUSE RECOMMENDED ACTION
Err: Detector No detector connection with amplifier. Check detector and cable connections in accordance with
Instruction Manual.
Connection between amplifier and detector Contact Technical Support.
interrupted.
Supply voltage too low. Contact Technical Support.
Grounded colls in meter. Contact Technical Support.
Water in detector. Contact Technical Support.
Err: Output Micro processor output control defective. Contact Technical Support.
Err: unknown Program error, Contact Technical Support.
Err: empty pipe Pipe may not be full. Make sure all rapped air is out of system.
If fluid or fiuid conduclivity recalibrate the parameter.
Err: full scale Actual flow rate is exceeding the programmed Reduce flow rate or increase the programmed full scale
full scale value by more than 5%. value.
Err: AD-Range AD-Converter is exceeding signal limits. Check the grounding scheme of the meter installation.
See grounding section in manual.
Err: AD-Init Initialization of AD-Converter unsuccessful. Contact Technical Support.

If additional assistance is required, please contact our TECHNICAL SUPPORT department at 1-800-456-5023 or contact your local Badger®
Representative.
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COMPLETE BOARD ASSEMBLY REPLACEMENT

S
SR ey
P
e N0
I - S| |1 1. Pull the electrode, coll and display wiring
El S|~ plugs. Loosen the screws S1 to S5 and
ili]:ﬂ N S5 remove the existing board assembly.
S c’/ 2. Putin new board assembly and reassemble
- screws to S1 and S5. Reinstall the (3) wiring
"
E o plugs.
- "
5% b, 3. Program the new board assembly with the
/ E s previous detector factor and meter size.
b S4
Coil plug " /
o
Electrode plug

EPROM

Display plug

FUSE REPLACEMENT
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Please see our website at
www.badgermeter.com
for specific contacts.

Copyright®Badger Meter, Inc. 2003. All ights reserved.

Due to continuous research, product improvements and enhancements,
Badger Meter reserves the right to change product or system specifications
without notice, excep! to the extent an outstanding bid obligation exists.

BadgerMeter,Inc.
P.O. Box 245036, Milwaukee, WI 53224-9536
Telephone: (414) 355-0400 / (877) 243-1010
Fax: (414) 355-7499 / (866) 613-9305
® www.badgermeter.com



Spare Parts List



Repair

Magnetoflow® Model Magnetoflow
Mag Meter (3.1 Electronics) P al't S
0
@ :@
0 ® I8
®—
H\
® 0
@ o) \
o Q \
— - @
e
v} o
Q@O
a_— L
TEM '
NO. DESCRIPTION PART NUMBER
1 Primo® Amplifier Assembly Complete 63384-036
i i |
3 Remote Mounting Kit less Cable 63384-035
{includes wall mount bracket)
4 Primo LCD Display £63384-019
5 Primo Mother Board Assembly (Not Pictured) 63384-037
3] Primo Housing less Display and Board Assembly £63384-021
7 Cable - 15 feat 64574-002
8 Cable - 30 feet 64674-003
9 {Cable - 5O feat B4574-004
10 Cable - 100 feet 64574-005
IRP-206-(H
1242

Flease see our waebsite at
www.badgermeter.com
for specific contacts.

Copyright@Badgar Meter, Inc, 2002, All dghtx eserved,

Dus 1¢ continuous research, product improvemaents and enhancamants,
Badger Meter reserves the right 1o change product or syslam specifications

without notice, except to the extent an outstanding bid obligation exists.

BadgerMeter,Inc.

0. Box 245036, Milwaukee, W1 53224-9536
Telophone: (414) 355-0400 / (877) 243-1010

Fax: (414) 355-7499 /7 (866) 613-9305
www.badgermeter.com
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Catalog Cutsheets for all Basic Materials



( ATTA . JEH_ D
PVC Rigid Electrical Conduit

UBMITTAL REVI !
Faview Is oty Ky general confonity with 1 design vy |

1. Cénduit dontorrhs to UL 851 inciuding 90* C rating hs "I hed 10 requicemants cabed for by the conrect Socumant.
@ suntight registance Griterla. Quantities and :ct:k rwm\:' mdﬂm matariple
» Al eoncfit is prbauced with integral solvent-weid equipent, and for information that portains aciely ko e
béAs. Plafn-end jconduit may be avallable. ed of fabrication or conetruckon.

S < MO Excapiicoow T,
3, pregicad in 10-foot lengths, 20-foot en
Ry beravmlable. ———— """""I aa Comectad
4, solor ig gray, mxcept where noted. e mﬁ et !
: Date_ 3723777 Oepaetmeed__ Lot -
: Bviw 0oy Ly et ,
: Avarage Appr -
! Outside insida wall Approximate
e Trade Diameter Olameter  Thickness Weight
Size (inches) (inches) (inches) {(1bs/100%)
46010500103 % 0.084 0.60 0.108 16
4500750103 ¥ 1.080 0.80 0.113 22 :
_ssgiooo1py | 1 1.316 1.03 0.133 3z i
“asdi250108 ¢ 1% 1.660 1.36 0.140 46 :
4801500103 i 1% 1.800 1.59 0.145 54 i
46420001 i 2 2.375 2.04 0.164 73 :
4692300109 2% 2.875 2.44 0.203 120
4608000103 3 3.500 3.03 0.218 170 :
4606500103 3% 4,000 3.51 0.228 200 -
!
46D4000103 4 4,500 380 0.237 230 !
4605000103 5 5583 5.0 0.258 320 :
| Aebeoootos | B 8.625 8.02 0.280 “o

|
i
g

P{. Box 10049. Eugens, Oregor 974402049 (800) M7-0200 (941) 343-0200 Fax (541) 686-9253




Wire Meggered Test



INDUSTRIAL «» COMMERCIAL

F.O. Box 308 = Moab, Utah 84532
Telephone/Fax: 435.259.6386

RE: Stollfr/ Atlas Mill Site
" Electrical test results.

Tqsting done by Jeff Mogensen and was found to be in good order.

. Continuity was found to be in order for both phases and ground,

Volt Eingle phase linc: 7/31/03 — Test was donc for continuity and grounding with
ger test was done at 500 volt and 1000 volt. No insulation lcakage was detected.

48{} volt phase line: 8/5/03 — Continuity test was done on all three phases and
und Gontinuity was found to be in order on all four wires,
Meizger test was done at 500 volt and 1000 volt: No insulation leakage was detected.




Manufacturer’s Catalog Information
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BUST-CLEAN™ Expanding Anchor-. .
| iz, MORE HOLDING CAPACITY-FOR LESS L

Four different sizes ave available with holding eapacity as
high as 40,000 pounds,

O

Chanes 8-Way Expanding Anchors expand to take full ad-

- vantage of the available area. All sight blades wedgw inte
undisturbed earth . . . there is no wasted ppues between
bladeq.

This anchor ahould be jnsrelled in relatively dry and solid
8ail. The effactivencss of the anchor is depsadent upon the
thoroughness of backGll tamping.

~ ' APPLICATION AND ORDERING INFORMATION

~— | 8-Way Anchor Holding Strengths - (lbe,)
Anchor | Arwa Rod Sizc Std, vg G_E’HLM:E Soil Clase ;

Catglog Hols 8q. (Order Phg/ | Clags | Claps | Class | Class | Cless’ x
Numbar |  Hize In. | Ssperetely) | Pallet | 9 4 5 8 T '
[PO

6a70> —| @ 70 127280 116000 | 14000 | 11000 | sso0 | soou
.._*__J.H_B [ 8" 135 % or ¥’ | 6150 MDD 1220004 [18000w | 15000 | 10000
losle 10" 200 1" 448 131000_| 96600 | 21000 | 16500 | 12000

10823 10" 200 ¥ 448 33000+ 126500+ | 21000 | 16600 { 12000

— 1283 12" 300 e 2/28 129000 | 34000 | 26500 | 21500 | 16000
) | 12831 12" 300 1" 226 |40000+ | 34000 | 26500 | 21600 | 16000

4-11'!\?& atrength of rod may contro). {See page 4-19 for rod ratiogs and zelection.)

Add spffix “G" for galvanized. Example: 88135(,

Add suffix "B" for plastic wrapped (89135 and 6870 ynly) axampis 881358,

"RUS|Aec-nted, painted version only. Standard anchars are plastic wrapped pot painted.

Note: Ulti:nate strength ratinge apply to properly installed anchors only.

Failuge to install within 10° of alignment with the guy load may significantly Jower strength.
1

EXPANDING & TAMPING BAR

(] -
The improved Chanci fibergluss handle Espanding and Temping Bar slmpl{fies the job
of expanding anchors. The curved Tampar and Expander Heed distributen ths weight of
the bu.r. eveuly und the unchar rod to reduce handls vibration. The hook, of the
Expanding and Tanping Bar wraps around the anchor fod to keep the Expanding Hend
ftom slipping off the unchor top plate. This taol is also effectively used for tamping in soil
nhove the mul‘-hlle anchor. The base casting is attached directly to the Epoxiglas bandle.

: Cat No. ] Duscription Langth Waight

- Ca02-0008 E_x_._zanding [ Tameing Bar 10 22 |bay,
C302.0004 *panding & Tamping Bar 1w 24 lba,

Te order fiborglaks replacement handles or axpander head, see jmge 4a-11.

HUBBELL / CHANCE -~ CENTRALIA, MISSOUR|
£0 'd -

FEBRVARY 2000 |
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RODS, ANCHOR, GALVANIZED

Available for one, two, or three guys for use with expanding, eone, and crons. ©
plate anchors. The Thimbleye®, Torinsye® and Tripleys® distribute pulling |
stressed uniformly over individual stranda of guy wire and kesp tha guy wire
from spreading, kinking, or bending, The drop-forged aye of oach anchor red
isetronger than therod itsalf, Rod longthand ffi;matar ars rtamped balowthe
eye of each rod aye. Each rod ia threaded 312" minimotm length,

i
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@ *(3x I ar 2 5 RY) + masimom-dismeter guy strand. .
C-hlnh' Na, © Approx Ship Wi, Lba, Por 100 Places
[_Thimbleyw Twineye Teipleye Ovalgve Sire Thizmb Twinaye Tripleye Owaleye

6305 - - — RED F] — —_ —

EGDG —_— T ey Wy ﬂ Q y — — —

§ag? e _ o '3 520 — _ —

5916 — — — Wxg 1 874 — — _—
45318 — — W xE 450 dgg = =
1*6317 — 8417 W' e T T6G - T30 - 760
518 - —— —_ lh" x B B78 a480 —_— —

"G3%H *5368 | — — VST 980 1013 1183 -
"5aT7 *5aET | TRE7 — VARES 11fid 1120 1880 —_
5328 T 1058 - TAPY 1218 1aoa 1433 -
= 5359 TEED — TRy = 1400 — =

— 15380 P —_ o x 1Y —_ 1660 2380 et
15336 +E968 7568 — 1" e ¥ 150 2180 — —

- 15369 - — g — 2450 2870 —

M0 a2 (] AT5T0 84D 1"x 100 2605 2700 s 2700
L= - 2006038 = Wl 1T — — 5500 —
L= 15129 1874 - Wiy To° — 4230 4230 — ;
'N.EM.A Standapd  TRUS lf*hd :

S0 'd DESEEZSINR ATddNS ALITLLN TWAOY
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No. 2310
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HUBBELL / GHANCE ~ CENTHALIA, MISSOURI

P NV
NAILS, POLE DATING :
Uied to indlcate the year in which poles are get. Heads are 3"
diamater. Hot dip galvanized. Year determines catalog number,
Catalog For Length Approx, Ship Wt
No. Yaur Inchas Lba.:Par 100 Pea, |
C205-1957 1957 o0 53 L
CZ05-1958 1998 2z 5.3 ™ z
o 1335 PR 5.3 |
C206-2000 2000 YY/a 5.3
C206-2001 2001 2l 5.3
Cl05.2002 ) 2002 . 2% 5.3
Made to give right connections, Galvanized.
mF Curved Lock Nuts Curved Lock Nuts
Catalog |BoltSlze, [ Wt Lbs. Catalop | Bolt Size,| WL Lbs.
No, Inthea | Per 100 Prs. No. Inches | Per 100 Pen.
+3510 ¥y 195 13512 Y4 5
% *3611 Ya 2.6 13614 s 8.5
13512 4y 4.4
Palinut Lock Nuts
Dimwnsions in Inches Approx. Ship
Catlog 4 Wi Lbds
No, Dolt Size Width Height Per 100 Pes.
2530 3 h J80 e 1)
363} Yy s .190 92
3532 % 1 224 1,34
3533 i 1 246 173
Washer Nute
; Approx. Ship |7
Catalog Dimensions iz Inches Wt. Lbs. L‘:\‘
No. Bolt Size |Washar Dia.| 8q. Siza Per 100 Pes, | ' (tt
*3194 5y 2Y2 W/ i 28 i
i
For Bolts For Rods
Regulsr Square Nuts Heavy Square Nuts
Catalog |Bolt Size,| Threads| Wt Lbs, Catalog [Rod Size| Wt. Lbs.
Na. Inchee |Per InchiPar 100 Pes. No. Inchos [Per 100 Pas
+8600M %a 16 2.6 *55058P( Yy 12.5
*55083p o 13 8 *55006P L] 128
*“55084P 5y 11 10.4 “55312P e 22
*55086P| 10 14.4 “56320P 1 50
"56538P| s 9 30 “56001P| 1Y 100
*56074P 1 8 B0
t RUS listed
*aNSI B1y.2.2
5 L
' L
; ot
SEPTEMBER 19396 h
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CROSSARM,

Withatands high cantilever |

STEEL DEADEND

oading and provides cxtra etrongth for

deadending, reducing conductor sizg or supporting slack spans. Roth
single and double deadends will accommodate a crossarm pin shank of
either 3/¢" or /a” dameter ﬁ:r jumper applications.
Catalog } Each Phase| Placas Par | W, Per
. __No. mm%}x_ Ratin Packuge | 100 Pj
C3060178] Single | 4o *5500 Lbe, T 9700 lbe.
10206-0179] Double 40" *5500 |ba. 1 3600 by,
tJ2060211] Double 48" *£000 ]ha. 1 4400 [b.
TRUS linted h
*Balanced Load
: EYENUTS, STANDARD
Most commonly used for deadpnding, back-guying, and attaching pole
head guys on the threaded enils of croasarm bolts, Drop-forged hot dip
galvanized areel. :
Dimentslona [n Jaches Approx W,
Catalog or Bolt . Lba. Per
No, Pin A ) C D E F 100 Prs,
8500 Y i T T | 1% | 2% | 2% Bl
6501 h i | % 3% 139 [ oy | 2% 96 |
Fagtoo h YA L [l |y, (ol |2 §1
6503 * Pa e Tus ) 1 2t 3 54
"NEMA Stendard
™ “laeed -
EYENUTS, THIMBLEYE®
“or abtaching to thruo-bolty br threaded end of straight or engle-
"himnblaye bolts for atraight-away head guyr. Drop-forged galvanized
teel. Nuts are contoured to| panitaize bending and kinkdng of guy
trand.
Dimentions In [nchea Approx.Wt.
Casalog | Tapped i Lbs, Per
No For | A /Bl c!p glwlg 100 Peg,__
1610 | Sha LAk [ | v ( Jue X'h L3Vl Yy 78
*6611 Yana | V% | 1AL 10 | 3% | Y] e 72
ANS! Standard
AUS listad

EYENUTS, TWINEYE®

sed for head or stub guyin

of twg strands, Twineye Nuts can ha

tached to thru-bolts or thredded end of straight or angle Thimbleye

lta. Grooves are contoured to protect guy strands. Drop-Forged
lvanized greel.
T Dimenslons In Inchen Approx. Ship
Jatalog | Tapped We, Lbg. Per
_No, For AlBIc DI ElFlR 100 Pen.
8560 | *mBaly | 1% [V BURSUETEETNER 190
6561 %iBolt | 17 [1114 1 1% | 27 | 3% /16 184
¥8§567 1" Bolt | 17 |17/ 1 [ Yhe | 2% [ 8% | %o 183
_|and PISA '
3562 1" ayenut fits both 1" and %4" PISA rods.
PTEMBER 19395
L0 'd 0£SEELS |08

AT BLYVSING

No. 6502

W ~eLer
(2-Plakgs)

C206-0178
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' NEMA 53-2 NEMA 53-2 ,
PORCELAIN PORCELAIN '
SFOOL I I SPOOL INSULATOR
,._— U ey INSULATOR || = :
P it — __.Z——? :
— - ‘_é - H H’l" x “I’T - "7\
Nt S > 1 VoL J (W
" DA, LA ! - S
t [ T Y A N e et
— =-==o} Y STERL T By cOTTER
LIPSy [l," X Y5t -1 3!/y* PACK RADILS BOLT
STEEL ¢ CQTTER BOLT STEEL 5/ COTTER BOLT
L : ] . W\VL per 100 pes. 240 |b.
Na. 0352 — Wi par 100 pcs, (152 i, No. “0322 — WU per 100 186 Ib, . 0338 Clevis Is identical to No, 0337 |
RUS listed pe pes. except length from hack of clevls to cotter
Jd bolt s 3" insted of 4™ and welght Is 204 Ib:
N 534 NEMA 535
' PORCELAIN . WET PROCESS . DA
. « sPopL . 8 PORCELAIN e seooL
- INSULATOA SPOOLINSULATOR ||/ ... T\ °
ola. iy = 2 (=, O \=EER—
FoLed e kT PRI N : :/5
, c‘rjpus W awe OVAL HOLE T v Do
[ =ETEE e =
N O - :3;: 1 - (
iy Lco'n-ea - A
34" x4~ T
TR mc/:: F::Dus ' Y w1yt STREL 5" COTTER BOLT ) " COTTER BOLT .
1327 — Wt per 100 pes, 276 ib. No. "0344 — Wt per 100 pes. 272 b, No, "C207-0024 — WL per 100 pes. 184 1b.
'[ .. _viisted J
*NEMA Standard :
NEMA 53-2 USE NEMA 533 CLEVISES, INSULATED (Less Insulators)
INSULATOR INSULATOH . :
No, C207-0072 a. C2070116

u"’“
T
I

; i

oy PORGELAIN
SFO00L [MAULATOR
] _‘%
R \
~—-d —
. /.‘DU-L ‘( N
4':&: "°‘-‘( \s *
PRt
Bq 00,

' o
) ’;;II;,-! sty + GoTTtIN wmaur

SEPTEMBER 1996
80 'd

4 W 5Q, HEAD
L( BOLT

0E£S€ECS108

Sagger Bracket

Double duty bracket niay be used to support conductor du ringstringing
operations and then may be rotated upright to become 4 permanent
clevis. Catalog Number C207-0072 has same overa)l dimensions a3
C207-0024 clevis.

Cutalop Approx. Ship Wi,

No, Duscription Lbs. Per 100 Pca.
C207-0072 Saggur Bracket - Less [neulator 140
G207 QITe Sapgper Brackat = Loas (naulator 240

Crossarm Mounting Bracket

For attachment over arosserm with 2 2" curriage bolt mstnllcd
vertically threugh the arm, or & ¥s" lag screw.

F Catalog ] Approx. Ship Wc.f
No. Description Lba, Per 100 Pes. |
87195 Clevis - leus idsulatar 192 :

HUBBELL / CHANCE — CENTRALIA, MISSOUR!
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|
|

BOLTS, MACHINE

{I‘ i Are also called brossarm bolta or th.muih bolts. Bolts have rolled
¥ threads and one uare nut. Bolts slx inches or longer have cone-type
pointg. Hat dip gnlvanized.
A%h. Appree.
llmh P Blip
Dimt. ta Bachey . W Lbs. Dl [n [nchas We b
Gin 13 R FeT) Cat, Holl [ ™read | Ier 100
] No, Lengah | gy 1 Fa Na, Jangth | Leagth Pa,
*/sdnch Dlameter
. ) 4 3 15 “s408 f 3 1.8
380411 L 3 1.4 &85t fith ] jVX |
4,250 l'ouid Raled Tand(le Strenglh
~  Ya-Inch Dlamater
8701 | 1 e 174 “R704 A 4 4R
*ploan 4k 3 a3 tA70D 8 4 57
6705 s s 5 180 | 18 4 €
ot ] 3 v 5712 12 5 7
18707 a 4 714 14 ¢ 23
7400 Pound Kawad Tynalle Strength
"/s-inch Dlamatey
haar L 3 0 10 14 a 129
[ L) 2 i) T°H3)8 18 [} 104
8307 1 ‘ 76 $*A813 18 6 14
Tty & 4 78 rean 20 & 164
* ] 1 M 1880 2 i} 11g |
8810 10 [ 9 LT3 7 u [ 194
18412 X [ 12
134% Pound Rated Tomila Strength
o - la-dnich Dlametear
* \ ity N 4 228 i€ 1A 6 232
¥ ot I 10 s 1064 15 20 6 252
TR9L2 12 [ 188 T2 22 [ 288
[l J0Y 14 [ 184 $Ra34 24 ;] 304
trgile 1z 0 220 TRD36 26 q 304
! 18,350 Pound Raord Tendile Biranpth
Tfeinch Diameter
|ToCR0L-0754 | 14 & 234 256] 16 ¢ aie
révsouss | 18 g . 62 tcz0b0287| 20 o ang
(Csaxsa | 22 b 435
251400 Pound Radod Takile Burenph
*ANS] $t.caderd -
PBLES Lontad
BOLTS, OVALEYE
Bolts with *a" and “4" shanks have 12" x 2" ovalei'es. Drop-forged,
galvanized stad] boltw have cone type points and rolled threads,
Leuigih Aopow, | Lenghy Abprax,
Under | Thrend Ship Urder | Thwwad Sulp
Catalog Bye | Length | WU Lbe Cntalog Eya | Langth | Wt Lba.
Ry, lathas | tuches [Per 190 Per, Ne, Inel Lnelws {I'er 100 Pea.
"z4nch Shank Diameter "/1s™ x 1%:” x 144" Ovaleye
[resw [ @ 7 < | n ] [owel =2 Al o |
7400 Paund Raled Teanils Strength
Yi™ Ahank Dt — ik x 17.x 2* Ovaleys ¥e* Stk Din ~ Ya* X 15 x 2" Ovnleye
Y L 100 F20T8 ) 3 183°
] ] 1 104 +23800 19 4 200
PR 29953 [ { 112 +n9el 2 3 228
oo Ecr 10 § ‘22 varsn 14 CR 248
fa R RN @ |6 1da 24580 1% ) 264
AU 11 A 146 T20MA 18 & FIX]
LET 18 3 18 v w
P & = ol ::Jw ;\:l:dl::d d Tanalle Strongls
20970 _| U : R *RUS Liciad
12,400 Priind Rated Tenede Strenpth

50 d
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For supportinp crossarm suspension lngujg
forged ateel. Hot dip galvanized,

BOLTS, CLEVIS

! /',‘x‘v
tor strings. Cotter bolt ig . ) }7
2%" long and comag with cottar pin and hex nut. Clevis Bolts are drop- - S

Dlmensiona in Inches

| Approx, Ship

Catalog

J ’ Thread Wre. Lbs.
No. Al B ¢ D E | Length | Per 100 Pea.
116808 | g | oy | Yo | 1ty 5 160
115810 | 10 iy | Wy v, [ 1y, 8 189

12 ‘_S/A e | vy | 1Yy, € 217
t16814 8 13/ 1a Vi | 1YYg g 230
115828 ) % | ¥ne | ¥, | 104, ] 200
+15830 10 7 13/, /n 21918 6 267 :
116892 | 12 Yo | Fryg % | 113, 6 280 ]
15834 | 18 | b, | Wi [ vy Tomne | o [ ae |-

TRUS Listad

*/oinch Diametar

%" Bolt has 12,400 Pound Rated Terile Strength
" Bolt has 18,350 Pound Rated Tensile Serangeh

BOLTS, DOUBLE-ARMING EYE

Bolts have a cope typa point and are threaded to within 2" of the 1Y/2" x .
2" eye. Three Square Nutw, Drop-forged steel, Hot dip galvanized.

Length Approx. Ship

Catalog | Inaide Outside | Under Eye W, Lbs,

No. Dim. A | Dim,B | 0 {Inchcs) Por 100 Pea.
T15784 11z 2% 14 196 .
t19788 | 11, 25, 16 220 j * i
+19788 1 2% 18 232
+19790 1y 2 9/, 20 256
+19752 17, 2 iy 23 260 ]

12,400 Pound Ratad Tepaile Strength
tRUS List=d

FULL THREA

of use, Cone Iype point for easy starting

BOLTS, DOUBLE-ARMING

D

Bolts permit replacerent cazein daouble artna andg offer added flexibility

and driving-out without

damago to threads. Fych bolt provided with four Squara nuts, Hot dip

WD D « v

ol

12,400 Poyn Rasrd Tenrile Strangth
"ANS] Stahdard

TRUS Ligtad

0ESeecslog

K1ddnS LI 0A iR

14,368 Pound Rated Teasile Strength

Approx.
Ship

Catalog | Longth] Wi Lpa, Cataleg | Longth, Wt Lbs.

No, Inches | Par 100 Pes No. Inches | Per 100 Pes

Va-lnch Shank Diameter
846 | 16 [ 117 L8888 | g 1258 ]
»inch Dlamearer */a-Inch Dlameter

- P——n2er
L 12 126 Eaas-o.uo 6 128
148464 14 155 ©205.0141 8 150
’mage | fs | g *B842 Az __ 234 ,
#*8868 18 196 | *8asd 4 240 :
t8870 | 20 204 "8866 16 248 |
48872 42 220 *BBHA K] | 272 -
BHTA 24 240 } 1+*3830 20 292 3

8876 | 25 ] 198892 72 316 ’

8877 | ag 264 =8894 | 93 a28

8878 0 270 8396 | 28 365

887s 32 280

i b 60 @ S0z co1np



NOMINAL
STRAND Dja,
INCHES (1nm)

144 (635)
3116 (7.94)
308 (9.52)

GALVANIZED WIRE & STRAKD

7-WIRE GALVANIZED STEEL STRAND

CLASS A, B, AND ¢ COATING

NOMINAL
WIRE DIA.

~ INCHES (mm)

0.080 (2.03)
0.014 (2.64)
iL120 (3.075)

NET Wy¥IGH1
POUNDS ER
1000 177 (kg m)

SITMENS-MARTIN

121 (.180)
205 (.30%)
273 (A7)

AR
12 (12.70)
9/16{14.79)

(588 |

M6 {4.79)
174 {6.35)
516 (7.94)
318 (9.52)
NG (LD
12 ()2,70)
916 (14.79)
$/8 ()5.86)

316 (4.76)
114(6.35)
5/16 (7.96)
I8 (9.52)
LALXURM)
172, (12.70)
9/16 (14.29)
518 (15.2%)

36 (4.6

5/16 (7.94)
318 (9.52)
76 (11, 1}
1/2 (12.70)

0.145 (2.68)
0.165 (4.19)

_ U184 (4.78)

0,207 (5.23)

0,062 (1,57)
U.Q4 (2.03)
0.10M (2.64)
- D.120 (1.05)
0,145 (3.68)
1165 {4,19)
(L18R (2.78)
0.207 (5.26)

0.062 {1,37)

T 0.0N0(2.03)

0,104 (2,64)
(0.120 {3.05)
D145 (3.08)
U165 (4.1y)
~ Q158 (4,78

0.207 {5.26)

G085 (1.65)
0.109 (2.77)
0120 (3.05)
143 (.68

0165 (4,)9)

1 Mbinram Elopntian in g 24.

399 (.494)
517 (.768)
671 (.997)
ALY (1.211)

HIGH STRENGTH

73 (.108)
121 L180)
204 (.308)
273 (407)
399 (.5v4)
SU720.76%)
67) (997)
LIRES A D))

730 IUK)
121 (180}
207 (319
273 {407}
99 (.594)
317 (.768)
671 (997)
LIRNIIPIRY

utiLiT l’:S
BU (1 1Y)
A5 (.339)
273 (Auy)
30 (.594)
S17 (.768)

IEA A(n(mn‘:lal

OESEESS 108

MINIMUM
STRENCTIH IN
I'OUNDS (kN)

L50 (14.01)
5350 (23.80)
6.950 (30.92)

$.350 (41.59)
12,100 {53.47)
13,700 (GY,84)
U100 (44.90)

2450 (12.08)
47501 (21.13)

. LRVUIERERT

HLBOY (48,04
14,500 (64.50)
00 (81.03)
24500 (1008,94)
RRACHINRR TN )

ERAIA KIGH STRENG T

X DTIRE ety
650 (19.5H)
H.200 (49.81)
15,400 (8.5}
200,800 (w252
26,900 {1 1u,0()
394100 (155.40)
42400 [I1HR.60)

2400 (10.6k)

000 (20.69)

11,500 (51.16)
TR0 (N.07)
2000 (g,

i ST h"!“ll‘ t:]‘pnhnn?/«'\l srand
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1 1AMV
| 111€ LUA [ UIE ULIEHSIUL

3 [ 7 » 0
— ! " "s Ha "1 ' 2 3 .
= n P4 11 17 15 15 ”
Snraum Crorderence o Top (\0cres) » L n F- F4 :
Lengm of ) ‘
Pote (Feat) MerdTaam Citixrsorancs ol § Fert from Buo feched)
Ploe : K 15 \
- - 1. 2.0 2.0 280 90 195 |
™ g - - - - g&.g NG 256 215 255 30 21,; ;‘; l.r:n
Z ‘ z - 0 @206 & 215 250 23
X z - ] > 0 270 250 - -
-ﬁaﬁ - - Qs a8 3.0 x5 Me - NS 29. 270 5. - -
L) 410 [V R 450 a8 410 je': ¥ %0 5 30 o - T z
m €6 5.0 ans 5 1,0 0.5 375 350 ao_g 0. - - -
< 65.5 0 505 as o 420 %.g X5 B - - - -
0 a 52.0 495 . . ; - - -
g Ssg.d ﬁ.o 540 51.0 LX) 3.0 2.0 30 - - n - -
& al.s 66.5 ErY 235 89.5 .65 Q.5 0.8 - - - N =
n €13 €04 §70 sa.g 2; ,2 :2-3 2‘% 415 - - - - -
63,0 -] 9.0 55, K . § - - - -
2 6.6 63,9 80.0 67,0 4.0 0.5 47.0 - - - - - -
a3 8.6 84.0 615 585 550 514 44,0 - - - T
o 053 8a.5 610 58,5 56.0 .0 48,0 - - - - - -
85 710 . 675 5 61.0 570 54,0 - -, - - - - "
1 725 89,0 5.5 820 5.5 56.0 - - - - - - -3
10% 74.0 70.4 87.0 63.0 53.8 86,0 . - - - - - -2
110 750 71.8 2.0 B4.5 60,5 670 - ~ - - - - -
115 785 72.8 ®0 85.5 als 580 - - - - - - -
12 774 JA0 ™o 85 &S5 580 - - - - . - -
. 125 78,5 7%.0 “Nne £1.5 a1s w5 - - - - - - -
Juck Pine, Red Pine, 20 - - - - WS Wb ML vy a5 RS 20 100 a8
Lodgepole Pine a8 - - - ~ ke Wb 30 e . 7D 250 20 20 156
= - - - - 39.0 36,8 34,0 Nna 29.0 270 750 210 -
x - - - - 445 38,8 34,0 3.6 N0 8.5 265 . - -
0 - - - - 44,0 00 380 55 230 20,6 - - -
pH - - -, ~ 4.0 Q.0 400 470 . 343 w»a - - -
8 - - - - 48.0 as.0 42,0 450 38.0 - - - -
55 - - - - 4B.5 46835 [NK) &0y o - - - - -
% - - - - 515 480 430 420 - N z : z
S - - - - 30 @5 40 40 - - - z Z
n - - - = 54.5 51.0 475 .5 - - - - —
b = - - - 6.0 52.5 400 - - - - - -
& - - - - 575 540 S0 - - - - - -
& - - - - S45 550 515 - - - - - -
Ll - - ~ - 6o 85 52,5 - - - - - -
ﬁ - - - - 1.5 J1.8 25 27.0 5.0 =m0 2s nms 150
2 - - - - 3ro 345 25 300 240 258 240 x5 168
as Z - o c 20.0 375 ) RS ---300 200 2.0 20 Z
40 : 3 oo b Qs 00 21§ aus  wp M0 s - -
Py b3 %8 §18 @0 430 423 Sy uh 249 318 i : N
0 Py Lo .3 05 475 w8 Nys  ag% X6 mp - - -
55 B g?.g g;.g 2‘22 g.; :g.: 423 g,g 75 - - - -
' y ' g % . a5, . - N - B -
gg 66.0 &a.0 555 56.5 9% 200 PEY a5 - . - - -
70 =] a0 812 &5 550 5§95 a4y 4sa - N - Z n
73 : H oo 8.5 539 ayn 50 - - - - z
78 ¥ &7e as 80 &5 g0 - - N - N :
o vt o 7
2 755 720 . @a5 o2 s o ?jg - - - - - -
779 7358 m™.0 &80 52'5 HIS 5 ‘s - n - - - -~
! .0 750 M5 w75 &6 =6 - - - - - - -
0.5 76.5 725 €9.0 50 810 - - N N - - -
82.0 780 7¢0 700 80 &0 - - - - - - -
Bas aa I8 718 ) 2.0 - - =2 - =,
B4§ &0.5 785 725 s 743 - - - - - - Y,
o0 820 780 14 @5 50 : N - -
T = s &0 790 o %o e - - Tz - - -
beldl e Mty ' - -
AN, 8T N0 225\ 47 0 ope oy,
restment Spacifications 7. Noiraunent .
’:z’ your CCA wand pule and 1o Db sure you ohig . ) ; . » Pubex may In: retreated. providiog none of Lhe limiatlons specifiod in A WPA
Chould be part of your spexif] (‘.Au'un{- 4 oblain the oxide formulaon, e Stundard C1, prakrigh h-riresunent are cxoredod. :
Lo B. Chemlcal Constlurenly - :
Treavnmat with CCAC oxide presprvyglvoy, -h(,'.(j'l,\t;'ly;r-h(: uallzjrhrunm prf\iscnatiw,_\- mﬂ in (Ba reatment of utili polan
AD Pokos e hix . ’ N xh;j t of the yxlde formzind nit usa wnsitoms appar sulfate, s a“n
*m"-‘..&’,‘. mee { :‘;'?; :\-::;gxrﬂ;r; m n;-. Jutt rovision of AN.S.1. 09,1 UISHHLC, UF Py pokiosriam or yod] i gl e oy sodlum
. e 501 bo trontad o olex. ™ MU it Wl Forin = e sutable vlectrplyys in wlity poks,
\Mhur:.%‘?u':;‘;“:;‘ﬂ:"‘:‘f: wilh (b requiremienty of the Americun 9. Syl

Treaoment by Prixeurs Process, “and CA” Preservabive Troatmont

hnm-:.Prmwluvu.‘ €XCOPL &S 1o

« ;ol— wfﬁd huvo a thofsiy
Ty ﬂnlpvlc- d il o
. & ngan -d
P
* Hewling poles {n thil presarvayve
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AMERICAN WOOD-PRESERVERS’ ASSOCIATION
STANDARD

(This Sumdard is proesgood mcording to .4 consenmy procoture md | under ihe juridiction of AWPA, Sadcomminee T<4)

C4-99°

Thit Stahdard s exprassad (s meiria unia with English units thown in parcnifwses.

POLES - PRESERVATIVE TREATMENT BY PRESSURE PROCESSES

Nore: ANFPA Smandard C4-99 consiats of sight pages.

Nots; A Standard C4, covers preservative
treatment requi \s for poles. When buying inder
this Standard, |however, purchase orders, to be
complete, should cover the foltowing: Species, quality
of poles befors (reatment, size requirement, surface
preparaton limilations (if any). special conditioning
requirements, priservative, preservative relention, and
method of retention desermination if rore than one js
indicxted in Par|3.( of this Standard, AWPA Standard
M, Swundard for the Purchase of Trasted Wood
Products. provide general information for the
purchaser who i} unfamiliar with wood preservatives
atjon procedures. Standard C4 is 10 be
used in conjunction with AWPA Standard C, All
Timber Prod Preservative Treamoent by Pressure
wndard C1 is hereby mede s part of

: used in contact with the graund
are shown in Figwre 1 of this Swmodard. With
presarvatives fol which multipls reeentjans are given,
wers have o ity 10 develop managectmnt plans
(retention fications and/or maintenance progranms)
that address the environmontal challenge in their region,
Such plans sho d recognize that in cartain modified
environmens such as baks along irrigation canals,
imigated residential or agricultural lands, a higher
degree of protegtion might be noeded than would be
required in local, natural environmen:, Ivmust also be
recognized that! within individua) regions, certain
narurl sub-environments such as river valleys or
coeslines may present greater poiendal for wood

doterioragion than the regian, as a whole. Users sbould:
consult the Denerionation Zones Map shown in Figare:
1 of this Standard when determiming the preservagve;
retertion lavel. The higher reteation level shall be
specified when poles are to be innlied in the higher:
deteriorntion zones. See Deterianstion Zanes mag on’
the following page

On succeeding page ware given spexific
requirerents for tha resumern of poles of the following:
species:

Treaomexit with Creosote &
Ofl-Barne Preservatives
Pages 3 and 4

Sowhem Pine
Cosstal Douglas-fir
Jack Pine

Page 5
Red Pine
Lodgepole Pine
Western Red Cedar
Alaska Yellow Cedar

Page 6
Weastarn Larch -
Ponderosa Pine

Page 7

Treaument with Witerbome Preservatives
All Speciex Limed Above.
Discontinued Species

© 2000 American Wood-Preservers’ Associslion
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1 SPECIFIC REQUWEMENTS - TREATMENT PATH CREOBOTE AND O4SORNE

PRESERVATVES
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Y. SPECH I REQUINE MENTS ~ TREATMENT WITH CRECRITE AND CiL-B0MNE SAEERIYAT VS
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§ 2 [C4—Poles- Preservattve Tremiment by Pressyre Processes 1299
1 GPECIFIC REQUIREMENTS — TREAT MENT w/Tw CREOROTE AND OlL-aoame PRESER VAT VES
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7.9

1. SPECIFIC REQ

1,1 Polos ahsil be

LIREMENTS - TREATMENT WITH WATERBORNE PRESERVATIVES
Preamd {h accordance wit Ma 7aquirsments of AWPA Stendard C1 -- AX

Timber Producs, Preservutive Traatment by Presaurs Flocooasd, sxtelX m modifiad or Wupciemertad in the fallondng waite.

Spmdfic requir
e spacien bl
1.2 Tne listing of §

PTHANTS [of waterDoMe treatTer® gre tho aame go fof WeRIMMNT W O ecsote wnd Ok-DOE Oreservatives tor
NG vestad, Unars of thin Standard should refef to Slandards Mi, M2, M3, WMd_and M 13 for nddtional informeaon.
cantal Dougies-fit mw an acomgtable epsciss for reatment with CCA I ot ianded to imply That Oe soecies

can genarally o satefuctarly reated, Trasdmenl of thin specien i uaually only swtie/acory If the mutsrial chasern from

parmeabls wood, sclacied by finis. If Taamsbie wood i« Mol avaiabis, tha hsatment of Cagatal Douplks-it with CCA i not
TecomMMmanded |
1.3 Condibaning Alrsassaning, Kin drying, of & combinetion,
13,2 Steaming Permimed (ncte 1)
1.3.3 Hasting in Pleaarvative Not permited

2. TREATMENT
2.2.2 Presaure - kg

2.2.3 Expacalon Bam

2.2 4 Fine Swmaming

2,2.5 Fiesfion Perpdg

(psig) — Max Sea rovious pages of thn Stndard for mexdmum

diowabie oressure for Ma spacies bajng Teatnd,

Not permisec i
Finsl staaming is ot permitied excopt when scisly padomed X
promom fxeuon se spacified in Sectlon 2.2.6.3 '

wWhan a o -Feaument fston procea i apeciied as ah ooional process by Tre pUNNHesEr Of Poles el Lnd
thie STanaard, e folomdng pow-rewtment processing [Imi have Deen found to wgnifiaendy enhence prembtvatve
fxaton whils siag avoidng conditior which would causs losees n mechs ko ~opefies. Whis the Chrorsotiopic
AGA Toal (AWPA Stendard A3, Mathod 11) in vahd only for chramiLm=conealning prasen sives, compalalis wi
e being develpped fof omer preservatves and Wil be INcorporated as Mey become wvailstie. THa Brre-
lampsrawre limistons specifed below are approprints for all spocies and ol waterboma presecaives '

2.2.5.1 Uquid Pr

Temp. - deg. C (dey. F) — Mo

105°C (220°F)

Durstion Urttil suter 3-12mm (G-0,5 (n,) porten of 4 out of 5 Beringa per tharge
pann ha Chramotropre acid Tes! (AWPA Stendsrd A3, Method 1) or
nol & extwird the Maximum time-wmpsreture combinatons |ewd
berour, :

Temparature Tima ;
107°C (220°F) 8ne
$5°C (203°F) S
B5°C (185%F) -~ 12Mm
75°C (1%} g hr
ne
2262 Alf Procseden wenwm

Dey-dub Tamp - dag. C (gog. F) Any tempersiira sbove smbkent (M. 71°C (160°F))

Max. wet-bulh Daprasion Temp. ~ dug. C (deg. F) 10°C (20°F) X

Curmiaa Untt aunar 0-12 mm (0.0.5 In.) of 4 oik of S boringe per chargs pane

2.2.5.3 Steaming
Tamp, ~ deg, @
Duredon

3. RESULTS OF TREATMENT- :

h by sesoy in kg/m3 (), I
fof seaxy H
PO sach and svary cherga

3.1 Retention — M;j
Sampiing 2one
Number of bord

Treammant with Watarborne Presery itves (Comt.)

rocessss
(Geg. F) — Max.

ha Chromatropic acid teal [AWPA Standard A3, behad 11)

105°C (2C°F) .
Un0i outer 0-12mm (0-0.5In.) porion of & out of § bonnga par Char,
pans the Chromatropia acid tewt (AWPA Standard A3, Methad 11) or
Maximum Smae-temperatures oomdinetona letmd balaw: ;

Tamperature Time
105°C (220°F) e hr
96*C (203°F) B
B5°C (165°F) 12 nr
75"C (187°F) 18 hr
65°C (145°F) 24k

Same uy [or Gil-Bome proseryseves
Same e for all-bomne prssenetives

Conlinusda on Neoxt Page

OiAwr zona Inriar Zane wiven requined

© 2000 American Wood-Preservers’ Association ) !
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ACA

ACQ Typs B
cca

ACZA

2,2 Panetraton in
percant of oa

5. RETREATMEN

(1] Polen Nemad
{ 240°F ) far air

th

othar spacies — 4 hrw, Poies reaiad wim CCA for
rdence witn paragraph 1.3 of
facy, ha tme of KU specific
once analysia sctual wooed
acvativas are availalie sithrer au oxidos whi
n-ionizing end lonlzing compounde
Q othor, tha pilirchadar anould ac spocify.
 Pege 4,

WPECIES
Specles remeved fram mis
Shauid sny parsar] wish ta

maeterial in e
(@) For groater
denalty. Forr
(3) Waterbame pré
wivof lewva A
ompereq (o t
(4) Ses Foomore 1

DISCONTINUED ¢

e ususl pre-inved

T [nate 4]

sigton and date submiassion requitsd Yo

4 — . “1aey 1999
8.8 (0.60) 4,8 (0,30)
9.6 (0.80) ~ 4.8 (0,30}
8.8 (0.00) 4.8 (0.30)
8.8 (0.80) 4.8 (0.30)

mm {lnches) of woad snd/or
Dey00d ~ Min, (C1, 3.2.1)

Same wa fof Mavies| oik-bome preascyatves

Poles may e rotremod providing mome of the kmietons
1Decified in Smndard C1, par, § (Retraniment) am exceeded. :

ACA, ACZA and ACQ-B formuiations m

ay bo sizamed up ta & MAX/MUM lemparature of 146" C
mecneo and kiln-dried scuthern

pine, and wamam lacch — & hrx; Cosmal Douglss-Af —8 hrs., alf
mulations may be wleamed only to femave I8 of Maw trazen

AWPA Standard C1,

@ravity of the wood (s prafened fu using Ma msaumed averege speties
Apacific gravhies muwt be detormined and Eed. (Ses AWPA Sandard A2)
ch form non-lonizing compounds in Ihe wood or a4 eahs

1n the wood. If hera i & prefersnca fof one formuatsn o

Sundard dus to non-usa; Wastern Hamlack (1 87). Spruce (1087). ;
Teinmluie ¥ 3WAGA(C 197 (hesa wocciow ueing atanderd preservatives, it may be dome withollt
T nored apecies DY Uniysi prartice.

© 2000 Americn Wood-Preservers’ Ao stian
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Applications

® Accommodate wirifg devices such as
swilches and receptaples.

® Provide excellent service in areas where
boxes are subject to rpugh usage.

® Serve as pull boxed

for conductors.

® Permit access to canductors for main-

tenance,
® Provide openings fg

I making splicas,

® Allow connections for branch conduit

runs.

® S and FD blank bbdies—far special
conduit-entrance arrangements.

Features: All FS 3

nd FD Boxes

® Corrosion-resistanti—igeal for indoor

and outdoor installatig
® Woatherproof, raint]
when used with cast
® S and FD boxes t3
wiring devices.
® FD bores take de
1-5/8" in depth under

ns,
ght and dust-tight
jasketed covers.
ke standard flush

Vices exceeding
fastening ears.

® Malleable iron for hi

htensile strength

and ductility—providés greaier resjst-
ance to impact and shock,

® Both malleable iro

and aluminum

boxes have ridge to construction for

positive cover/gaskat/|

ox fit.

® Accuralely tapped, tapered threads for
tight, rigid joints, ground continuity.

® Complete selection
tacles, plugs, gaskets

of covers, recap-
and accessories.

® Covers have captive stainless steel
screws to speed installation, praevents

lass of serews,

® Internal grounding s
Features: Cast Hu
O Available in singlg
gang and tandem.

® Smooth, rounded in
each hub protects con

Features: FDB Bla
Drilling and Tappin
8 Available in single
gang boxes,

¢ Drilling and tapping

1-1/2",

& Minimum
threads.

® With mounting lugs.

engagerment of

crews standard.
Boxes
. two and three

egral bushing in
ductor insulation.

nk Bodies for
g

two and three
from 1/2" thry

3-1/2

® FDB-2GL and FDB-3GL can also be
drilled and tapped in Back of box (wall

pposite covar).

FS ah’élj FD Cast Device Boxes:

‘Malleable iron, Aluminum

!

UNILETS® for use with Threaded Rigid Condult and IMC,
All Device Boxes have Ridge Top Construction.

Cast Hub Boxes,
Single Gang shown.

Features: FS & FD Blank
Bodies for Brazed Hubs

© Available in single, two, three and four
gang boxes.

® Brazed threaded hubs for threaded
condutt from 1/2" thru 1-1/2* and brazed
union hubs from 1/2" (hru 1-1/4.

® Smooth, rounded integral bushing in
each hub prolects conductor insulation,
Standard Materials

*® Casl Hub Device Boxes and Boxes far
Drilling and Tapping: malleable iron or
copper-free (4/10 of 1% max.) alu-
minum.

® Brazed Hubs: malleable iron.

® Covers: malleable iron, steel, or cop-
per-free (4/10 of 1% max.) aluminum.

Standard Finishes

® Malleable Iron Device Boxes: triple-
coat—(1) zinc electroplate, (2) dichro-
mate, and (3) epoxy powder coat.

® Ajuminum Device Boxes: Epoxy pow-
der coat.

Gagket is designed so that jt wraps around
fidge top of Appleton aluminum or malleable
iron device box. Resylt is a positive saal
against moistura.

.’_E._!. NSecatty
B canrdl =—

—_— '

2} Blank Bodies for Drliling
and tapping. FDB-3L shown.

' (3 Blank Bodies for Brazed Hubs,
FS-2G shown,

® Malleable Iron Covers with,Gaskets:
triple-coat—(1) zinc electroptate, (2)
dichromate, and (3) epoxy powder coat.
® Steel Covers: zinc electroplate.

& Aluminum Covers: epoxy powder coat.

Compliances .
® UL Standard: 492 and 514A.
® US. Federal Specification W-C-5868
® Appleton malleable iron products con-
form to ASTM A47-77, Grade 32510,
which has the following properties: ten-
sile strength, 50,000 psi; yield. 32.000
psi; and elongation. 10%. '
® Appleton aluminum products are pro-
duced from a high strength copper-free
(4/10 of 1% max.) alloy. '

Refarence Data :
¢ When ordering drilled and tapped
openings or brazed hubs for blank bod-
ies, refer to “Ordeting Infarmation”
pages, :

Gasket construction, Cover tightens on
largest perimeter of gasket and fits snugly
against portion of gasket that wrags around
ridge top of box. '

t

Copyright 2001 Printed ih U.S.A.
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FS and FD Cast Device B

. Gang; Malleable Iron

UNILETS® for use with Threade
2.00" Deep, FD Box 2.69"

oxes: Single
FAluminum -

d Rigid Metal Conduit.and IMC.FS Box

Deep. Furnished with Internal Ground Scraw.

 —

Hub "~ -Catalog-Number :
Size Malleable lIron  Aluminum
Type Depth (Inches) Rldge Top Ridge Top
FS Shallow 172 FS-1-50 FS-1-50-A
3/4 FS-1-75 FS-1-75-A
1 FS-1-100 FS-1-1d0-A
FD Desp 1/2 FD-1-50 FD-1-50-A
3/4 FD-1-75 FD-1-75-A
FSC aliow 1/2 FSC-1-50 FSC-1-50-A
__-—.? a/4 FSC-1-75 FSC-1-75-A
1 FSC-1-100 FSC-1-100-A
FDC Deep 12 FDC-1-50 FDC-1-50-A
: /4 FDC-1.75 FDC-1-75-A
FSS Shallow 12 FSS-1-50 FSS-1-50-A
3/4 FSS-1-75 FSS-1-75-A
FDS Deep 1/2 FDS-1-50 FDS-1-50-A
3/4 EDS-1-75 FDS-1-75-A
1 FDS-1-100 FDS-1-100-a
FSLA Shallow 12 FSLA-1-50
|
1
Hective October, 200 ;
- 1< 7770 N. Frontage Read
OPyright 2001 Printed in U.S.A, @ \ ., - Skokle, Ilinois 60077
‘ g ©Appleton : incie 6007,
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Capper Bullding Wire

: 600 Volt. Copper Conductor. Thermoplastic Insulation/Hyloh Sheath,

Heat, Moisture, Oil, and Qasoline Resistant®,
All Sizes Rated THWN-2. All Stranded Slzes Rated MTW,
AWG Sizes 14 Through 6 Rated AWM (105°C). -
AWG Sizes 14 Through 1 Rated VW-1 and Larger Sizes Rated fc;)r CT Use.

THHN

APPLICATIONS : .
Southwire Type THHN or THWN-2 conductors are primarily used in conduit and
cable trays for services, feeders, and branch circuits in commercial or inl’dustrial
applications as specified in the National Electrical Code?. When used as Type
THHN, conductor is suitable for use in dry locations at temperatures not to
exceed 90°C. When used as Type THWN-2, conductor is suitable for use in wet
or dry locations at temperatures not to exceed 90°C or not to exceed 75°C when
exposedto oil or coolant. When used as Type MTW, conductor is suitable for use
in wet locations or when exposed to oil or coolant at temparatures not to exceed
80°C or dry locations at temperatures not to exceed 90°C (with ampagity limited
to that for 75°C conductor temperature per NFPA 79). Conductor temperatures
notto exceed 105°C in dry locations when rated AWM and used as appliance
wiring material. Voltage for all applications is 600 volts. :

SPECIFICATIONS
Southwire Type THHN or THWN-2 or MTW (alsc AWM) meets or exceeds all
applicable ASTM specifications, UL standard 83, UL standard 1063 (MTW),
Federal Specification J-C-30B, and requirements of the National Electrical Cods.

CONSTRUCTION :
Southwire Type THHN or THWN-2 or MTW copper conductors are annealed (soft)
copper, insulated with a tough heat and maisture resistant polyviny! chloride
(PVC), over which a nylon (polyamide) or UL-listed equal jacket is'applied.”
Available in black, white, red, blue, green, yellow, brown, orange, and gtey.
Some colors standard, some subject to economic order quantity.” Sizes* "

1 AWG through 1,000 kemil available in black only. !

! Qil and gasoline resistance If as defineg by Unaerwriters Lahoratories.
£ 1999 Edition. '

N THE Copyright 1698, Southwlre Company.
Ll SA @ Printed on Recycled Pagar ) 'qiits Reserved,




Sonductor Allowable Ampacities+
i . Nominal Approx. Net -
Ingulatmn .{acket 0.D. Weight Per Standard

Size No Thickness Thlck_nass (mils) 1000 (Ibs.) Package

(AWG or ‘ (mils) (mils) 60C {75C | 90C
kemil) | Strands ~
Sol. Str. | Sel. Str.

14 197 15 4 102 103 5 16 15 15 18 ONF
“12 19* 15 4 119 128 3 24 20 20 20 DNF
10 19 20 4 150 161 ar 38 30 30 30 DQFA
-8 19 30 5 . 213 -- 83 40 50 55 F
s} 19 30 5 - 249 .. 95 55 83 75 E
3 19 40 B -- 318 162 70 85 95 C
3 19 40 8 - 346 -- 183 35 100 110 8C

2 13 40 8 - 378 - 234 35 115 130 C
] 19 30 7 -- 435 . 299 110 130 180 8
1/0 19 350 7 -- a74d - 371 125 150 170 B

2/0 19 80 7 - 518 - 461 145 175 196 8
3/0 - 19 S0 7 - ' 568 -~ 574 185 200 225 8
4/0 19 50 7 -~ 624 .- 717 1985 230 260 B
250 37 80 8 -~ 894 - 850 215 285 290 B
300 37 &0 8 - 7a7 -- 1011 2490 285 320 B
350 ar 60 3 - 798 - 1172 260 310 350 )
400 37 60 3 o 842 - 1333 260 335 380 B
500 37 €0 8 - 925 . 1853 320 380 430 e
600 61 70 9 .- 1024 - 1985 355 420 475 C
750 81 70 e} -r 1126 -- 2462 400 475 535 Cc

1000 81 70 9 1276 -~ 3255 485 545 B15 C

loNstrucuon avalabla n 5izes 19, 1, & 10 gy Typus THHM or THWN-2 or AWM only, STANDARD FACKAGE CODE.
surlaclo lor 1035 C wppliance winng matens| (AWM].-
~our 500° spoole per canon. B- 1000 Resl
ATwo 300" 2pocls per caron. C. 800 Rcul
+Alloyvable AMpacites; D . 2500 Spaol
Allgwahlo ampacilics shown are for genelal uss as specifiea by the Nabonal Elecireal Coda, £ - 1000 Spoci
1399 Editan, gecuon 310-15, F. &00 Spxl
50 C - When \crminated 1o gquipment fod circuna rates 100 8MpEres or 955 or Mirkad for =14 N - 2000' Carlon
Inough #1 conductors. MTW wet Ibcations or when exposed @ ol or caalant. Q - 330" Canon
75 C - When terminaled o equiomant fof circuily rated aver 100 amparag of marked.lor
conductors larger than # 1. THWN-2 whaen axpoaad 1o ail or cosiant, MTW dry lacatione,
20 C - THHN dry locations. THWN-2 wall or dry locatons. :
All AWG s2es 14 (hrough 1 rated VW I larger swes ratad for CT Uga,

RECOMMENDED SAMPLE §
(MTW OR THHN OR THWN-,

Conductors shall be Ul-listed
suitable for operaticns at 600
through 1 shall be rated Vw-1,
annealed copper, insulated wi
moisture, gasoline, and oil res
Company or approved equal.

(AWM)

Conductors shall be UL-listed
600 volts at conduclor tamps

' Southwire'

SPECIFICATIONS:
2)

Type MTW or THHN or THWN-2 gasoline and ol resistant Il

valts as specified in the National Eloctrical Code. AWG sizes 14
larger sizes shall be rated for CT use. Canductors shall be

th high-heat and moistute resistant PVC, jacketed with abraslon,
istant nylon or UL-listed equivalent, as manufactured by Southwire

Type THHN or THWN-2 or MTW or AWM, suitable for operat(on at
atures not 1o excesd 105°C.

@ Southwlrs iz & registored trademark of Spulhwirs Campany.

21998

One Southwire Drive
Carroliton, GA 30119 USA
770/832-4242
www.southwirs.com




Wheatland TUBE COMPANY )4
DIVISION OF JOHN MANEELY COMPANY |
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Hot-Dipped Galvanized
Rigid Steel Conduit :
DIMENSIONS
Length Whaatland
) Inside Outside Weall without Minimum Weight
Trade Size Threads Diameter Diametar Thickness coupling per 100 ft.
{Inches) per inch (Inches) (Inches) (inches) Feet and (10 . lengths
Inches) with couphngs)
% 14 0.622 0.840 104 9-11% 52
¥% n4 0.824 1.050 107 9-11% 109
1 113% 1,049 1.315 126 9-11 161
' % 11% 1.380 1.660 133 5-11 218
14 1% 1.610 1.800 138 9-11 263
2 i1% 2,067 2.375 146 9-11 350
2% 8 T[T TTiaEy” 2.875 193 9-10% - 559
3 8 . ..3.088 3.500 . 205 9-104% 707
3% 8 3.548 4.000 215 9-10M4 880
4 G 4.026 4,500 225 9-104 1020
5 8 5047, 5.563 245 9-10 1400
8 8 CTreoest 6625 266 9-10 18540
PACKAGING
Trade Size NEMA. ColorCode | © " Plecas - Quantity Faet Wheatland
(Inches) Thrtgad Protectors———per Bundle" | - -per Crane Lift per Lift Wt. per Ctane Lift
% Black 10 25 Bundles 2,500 2,050 Ibs,
2 - B N 40 Bundles 2,000 2,180:bs. ‘
1 . Blue a5 T 25 Bundles 1,260 - 2,013lbs
Voo L Redie e sk |40 90 Pleces 900 1,962lIbs.
1% Black - 80 Pieces 800 2,104:Ibs,
2 €0 Pleces 600 2,100.Ibs.
2 S S PR (I "
' oty 28000 Tl 28tbs
250 2.2001ibs.
200 | = 2060ibs.
SRt 150 | gl T2000lks, - T
AL.‘_(...':NL_ __1__0.0.. - .',_ “-.._" -;‘--.‘.,.., 1 840 [bs

]
!
i
]
i
1




)K “ Wheaﬂhnd TUBE COMPANY |I

DI{V!SION OF JOHN MANEELY COMPANY
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Rigid Steel Conduit Specifications

wheatland Hot-dipped Galvanized
Jigid Steel Conduit is manyfactured
n conformance to standards estab-
ished by the American Natipnal
Standards Institute, the Underwriters
-aporatories and the Federal Specifi-
zation. In preparing bids, it may be
stated that Wheatland Rigid Conduit
zonforms 1o:
» American National Standard
Institute C80.1-
- Federal Specification WWLC-581
-Underwriters Laboratories
Specification No. 6
National Electrical Code—Article 346

JNDERWRITERS LABORATQORIES
SPECIFICATION NO. &

‘he specifications for rigid steel con-
it ~stablished by the Underwriters
tories cover both theg manufac-
L «d testing of the conduit in
letail. The sections referring to the
jalifications of the conduil are con-
lensed and summarized below. Be
issured that Wheatland Hol-dipped
dalvanized Rigid Steel Conduit
neets or exceeds the UL specifica-
ons.

‘he Tube
:ach tube used in the mandfacture of
gid metal conduit shall be|steel (or
ther suitable metal) and sHall have a
ircular cross-section sufficiently
Cccurate to permit the cutting of
lean, true threads. The wall thick-
ess shall be uniform through the
:ngth of the tube. The welding of all
eams shall be thoroughly well done.
he welded seam shall be Eree from
lstal trimmings. sharp edges and
harp projections.
Both the inside and outside sur-
ices of the tube shall be thoroughly
leaned so that the protective coating
il have a smooth finish. Before the

R I 2 L T VR SR

protective coating is applied, the inte-
rior surface of the tube shall be
examined to be sure it is free from
scale,

Each tube used for rigid metal
conduit shall be capable of being
bent cold into a quarter circle around
a mandrel, the radius of which is four
times the trade size of the tube, with-
out developing cracks or opening a
weld.

The Protective Coating

Both the inside and outside of ferrous
metal rigid conduit shall be protected
against corrosion by a coating of zinc
(or enamel or equivalent corrosion-
resistant coating). The coating shall
be sufficiently elastic to prevent its
cracking or flaking off when a fin-
ished sample of %-inch conduit is
tested up to a year after manufacture
by bending it into a semi-circle, the
inner edge of which has a radius of
3% inches.

A protective coating of zinc shall
be such thar a sample of finished
rigid ferrous-metal conduit will not
show a fixed deposit of cooper after
four one-minute immersions in a stan-
dard copper sulfate solution,

The Threads

Each length of conduit is to be
threaded on both ends and cham-
fered to remove burrs and sharp
edges on the interjor surface.

All threads are to be ¢lean and full
cut. If threads are cut after the pro-
tective coatings are applied, they
shall be treated to prevent corrasion
before the conduit is installed.

The Finished Conduit

Every piece of conduit is to be in-
spected prior to shipment to be sure
it is free from poar coating, scale,
burrs or fins, embossing on interior
surfaces or other defects.

Each length of conduit shall be
marked “rigid metal conduit" and
indicate the type of raterial. In addi-
tion, it shall be marked with manufac-
turer's name or trade mark.

FEDERAL SPECIFICATION
WW-C-581

This specification covers zinc-coated
rigid steel conduit in all common;
trade sizes. Its general requirements
are that products furnished under this
specification conform as applicable
to ANSI C80.1 and UL 8 for rigid;steel
conduit. i

Other provisions of WW-C-581
which should be noted when prepar-
ing bids are summarized here. For
details on packaging and quality
assurance, refer to the full specitica-
tion. :

Standard Commercial Product

The conduit shall, as a minimum, be
the manufacturer’s standard commer-
cial product with any added features
needed to comply with the requite-
ments. :

ldentical ltems :
Conduit, couplings, elbows and nip-
ples of the same classification fur-
nished under any specific contract
shall be physically and mechanically
identical. No deviation will be accept-
able without prior written approval of
the contracting officer. !

Material '

All material shall be new and unused.
Material not specified shall be of'the
same quality used for the intended
purpose in commercial practics.:
Materials used shall be free from
defects which would adversely affect
the performance or maintainability of
individual component or the overall
assembly.

I
i
|
i
|
i
i
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Fire and Casualty Hazards

Each contractor shall s

ubmit proof

that the conduit proposed under this

specification conforms
UL listing mark rmay be
evidence that the cond
this requirerment.

Marking

to ULB. The
accepted as
Lit conforms to

Conduit shall bé permanently marked

in accordance with AN
ULS.

Workrnanship

51 C80.1 and

All threaded portions of conduit shall
be clean and undamaged. Plastic

thread protectors shall
on all exposed conduit

be furnished
threads. The

exterior zinc coating, and all other

protective coatings, including the

interior coating and thread coating,
all completely and uniformly cover

metal substrate,

AMERICAN NATIONAL

STANDARD

INSTITUTE SPECIFICATION FOR
ZINC-COATED RIGID STEEL

CONDUIT
The ANSI Specification

C80.1 is very

precise and explicit in setting stan-
dards for rigid steel conduit.

Wheatland's rigid steel
matches these standar

conduit
1s in every

way. It meets the general require-
ments of having an accurate circular

cross section, a unifor

wall thick-

ness, a defect-free intetior surface

and continuously welded seams. !t is
thoroughly cleaned before coating so
the protective coating gdheres well
and is smooth. The extgrior surface is
thoroughly and evenly goated with
metallic zinc applied directly to the
steel so that metal-to-metal contact
and galvanic protection against cor-

rosion are provided. The interior sur-
|

?ﬂ Wheatland ruee comeany

face is protected by zinc for corro-
sion resistance.

DETAILED REQUIREMENTS

Some of the pertinent detailed re-
quirernents of Specification C80.1 are
interpreted and summarized below for
your reference and assurance that
Wheatland Rigid Steel Conduit is pro-
duced to precise standards.

Zinc Coating

The zinc content of the coating on the
outside surface shall be equivalent to
a minimum thickness of 0.0008
inches.

Threading and Chamfering

Each length of conduit shall be
threaded on both ends, and each end
shall be chamfered or otherwise treat-
ed to remove burrs and sharp edges.
If threads are cut after the zinc coat-

DIVISION OF JOHN MANEELY GOMPANY

ing has been applied, the threads
shall be treated with a protective coat-
ing to prevent corrosion before instal-
lation. This treatrnent shall: not impair
electrical continuity through couplings
ar fittings after installation.

Identification

Each length of conduit shall be identi-
fied with the manufacturer's name
and trade mark and the words "Rigid
Steel Conduit."

Threads ,

The number of threads per inch and
the lsngth of the threaded:portion at
each end of each length conduit shall
be as shown in the accomipanying
table and shall conform to: American
Standard Pipe Threads. The perfect
thread shall be tapered for its entire
length, and the taper shalf be 3/4 in/ft.

Dimensions of Threads for Rigid Steel Conduit, Zinc Coated

Pitch Diameter Length of Thread
at End of Thread £, Inchas):
Nomninal or '
Trade Size Threads Taper. .. .| . ... .
of Conduit per % Inch - - |~ -Effective < Overall
{inchss) Inch per Foot N I X . L
% 18 0.8120 0.41 0.60
4 14 0.7584 0.53 0.78
u 14 0.9677 0.55 0.79
1% 1.2136 |- 2088, |. | o098
1% 114 1.5571 Q71 .| 1ot :
1% 1% 1,7961 72 L] 108
2 . 11% 2.2690 0.78 1.08
2% 8 2.7195 J1.14 1.57
3 8 3.3406 1.20 1.63
. : .
. .4.
-8
'6,

B
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Appendix E

Statement of Understanding



I, the undersigned have received, read, and understand the Operating and Performance
Monitoring Plan for the Interim Action Ground Water Treatment System at the Moab Project
Site.

Name

(Please Print) Signature Date Position
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Appendix F

Interim Action Operating Data Worksheets



Moab Ground Water Interim Action Field Data Worksheet

Date FieldRep
© Wat Pump Data Field Parameters Specific Conductance Probe Check
Measurement L. o :pf; Flow | Total #1 Spec Cond 10K Soln Value 100K Soln Value
Location (ft)® Rate | Volume | Pressure ([Temp| (x1000)
(gpm) (gal) (psi) (°C) | . OS/cm) pH Comments
Extraction Well
471
472
473
174
475
476
477
478
479
[Totalizer NA NA NA NA
Observation Well
480 NA NA NA
481 NA NA NA
482 NA NA NA
483 NA NA NA
484 NA NA NA
485 NA NA NA
Monitor Well NA NA NA
403 NA NA NA
407 NA NA NA
Evaporation Pond
Inlet NA NA NA NA
Recirculating Pipe NA NA
Staff Gage NA NA NA NA NA NA

#measurement point is top of casing for wells and read directly from staff gage for evaporation pond




Moab YSI Specific Conductance Probe Calibration Data Worksheet

Instrument s/n

Field Representative

Date

Time

10,000 pS/cm Solution

100,000 uS/cm Solution

Actual Value Exp. Date

Temp

Reading

Actual Value

Exp. Date

Temp

ReadinL




Appendix G

Interim Action Sampling and Analysis Worksheets



Water Sampling Field Data

Date Project Location

Sample Number

Quality Assurance Sample Log

Well / Location No.

False Identification Location

Sample Type
Comment:

Date Project Location

Sample Number

Well / Location No.

False ldentification Location

Sample Type

Comment:

Date Project Location

Sample Number

Well / Location No.

False ldentification Location

Sample Type

Comment:

Date Project Location

Sample Number

Well / Location No.

False Identification Location

Sample Type

Comment;

Date Project Location

Sample Number

Well / Location No.

False ldentification Location

Sample Type

Comment;




YSI Daily Calibrations / Checks Hach 2100P Turbidity Meter Check

Date Time Gelex Standards
- - Assigned Actual

YSI # Initials

Calibration Check

Actual Sonde after Cal.

Temp. Recalibration Values

pH 4 pH 4 Value for calibration @ °
pH 7 pH 7 Value for calibration @ °
pH 10 pH 10 Value for calibration @ °
Cond. Conductivity Std. Value for calibration @ °
ORP Zobell Value for calibration @ °
Turbidity Turbidity Value for calibration NTU
Was DO Calib.? Y N Atmospheric Pressure mm Hg Zero Check value

Hach 2100P Turbidity Meter Check
Gelex Standards

YSI # Initials Assigned Actual

Date Time

Calibration Check

Actual Sonde after Cal.

Temp. Recalibration Values
pH 4 pH 4 Value for calibration @ °
pH 7 pH 7 Value for calibration @ °
pH 10 pH 10 Value for calibration @ °
Cond. ' Conductivity Std. Value for calibration @ °
ORP Zobell Value for calibration @ °
Turbidity Turbidity Value for calibration NTU
Was DO Calib.? Y N  Atmospheric Pressure mm Hg  Zero Check value
Date Time Hach 2100P Turbidity Meter Check

- - Gelex Standards
YSI # Initials Assigned Actual
Calibration Check

Actual Sonde after Cal.

Temp. Recalibration Values
pH 4 pH 4 Value for calibration @ °
pH 7 pH 7 Value for calibration @ e
pH 10 pH 10 Value for calibration @ °
Cond. Conductivity Std. Value for calibration @ °
ORP Zobell Value for calibration @ °
Turbidity , Turbidity Value for calibration NTU
Was DO Calib.? Y N Atmospheric Pressure mm Hg  Zero Check value

Hach 2100P Turbidity Meter Check
Gelex Standards
Assigned Actual




WATER LEVELS and WELL MAINTENANCE DATA SHEET

Site: Date: Measuring Device:
Subsurface Inspection Surface Components Inspection*
. Depth to Water Total Depth Well Guard- Conc. Protective Riser "
Well Time (ft.) (ft.) Label posts Lock Pad Casing Cap Initials Comments

*Surface Components Inspection: S - Satisfactory D - Deficient (comment to describe problem)



YSI Pre-Trip Calibration

Date Time Project Location

YSI No.

pH Buffers

4 Manufacturer Lot No. Expiration Date
7 Manufacturer Lot No. Expiration Date
10 Manufacturer Lot No. _ - Expiration Date

Zobell Solution

Lot Number Expiration Date
Nitric Acid Sulphuric Acid
Manufactﬁrer Lot No. Manufacturer Lot No.
COI‘IdUCtiVity Calibration (for 989 standard use 0.989 to cal)

100 pmhos/cm: ( actual); Temp ; conductivity reading Exp. Date
1,000 pmhos/cm; ( actual); Temp ; conductivity reading Exp. Date
10,000 pmhos/cm; ( actual); Temp ; conductivity reading , Exp. Date

pH — ORP Calibration

1 Point Calibration 2 Point Calibration 3 Point Calibration  (circle) (Cal 7 buffer first)

pH 4 Buffer mV Range +180 + 50 mV  PreCal actual value Cal. Value
pH 7 Buffer mV  Range 050 mV PreCal actual value Cal. Value
pH 10 Buffer mV Range - 180+ 50 mV PreCal actual value Cal. Value

ORP cal Initial value Value after calibration Temp.

HACH 2100P Turbidity Calibration

Instrument Number: Hach 2100P Turbidity Meter Check
Primary Calibration Standards Expiration Date: _ Gelex Standards
Date of Primary Calibration: Assigned Actual

Dissolved Oxygen Calibration

DO Membrane changed? Y N
DO Charge Range 50 +25

DO Gain Range 1.0 -3to+ .4
Tem peratu re Check (Compare temperature of any liquid with both YSI and NIST reference thermometer.)
Nist Temp YSI Temp. NIST Cal Date NIST Cal Due Date

Name




HACH 2100P Turbidity Calibration

Instrument Number:
Primary Calibration Standards Expiration Date:
Date of Primary Calibration:
Hach 2100P Turbidity Meter Check
Gelex Standards
Assigned Actual

Dissolved Oxygen Sensor Output Test (After DO calibration in saturated air.)

The following tests will confirm the proper operation of the DO sensor. The DO charge and gain must meet
specifications before proceeding.

YSI 650 - Turn off the 650, wait 60 seconds. Power up the 650 and go to RUN mode, watch the DO % output; it

must display a positive number and decrease with each 4 second sample, eventually stabilizing to the calibration

value in approximately 60 to 120 seconds. (Note: Disregard the first two samples as they may be affected by the
electronics warm-up.

Laptop - Stop discrete and unattended sampling. Confirm that Auto-Sleep RS-232 is enabled (Advanced Menu
under Setup). Wait 80 seconds. Start discrete sampling at 4 seconds. Watch the DO % output, it must display a
positive number and decrease with each 4 second sample, eventually stabilizing to the calibration value in 40 to 60
seconds.

ACCEPT / REJECT criteria is:
The DO output in % must start at a positive number and decrease during the warmup. For example: 117, 117, 114

113, 110, 107, 104, 102, 101, 100, 100. Should the output display a negative number or start at a low number and
climp up to the cal point, the probe is rejected and must not be used.

1

ACCEPT REJECT

Volume Information

Tubing Volume

ID Size Gallons / Foot Liters / Foot
1/4" 0.003 0.011

3/8" 0.006 0.023

1/2" 0.010 0.039

3/4° 0.023 0.087

1.0" 0.041 0.155

2.0" 0.163 0.617

4.0" 0.653 2.472

1.0 Gallon = 3.785 Liters

1.0 Liter = 0.264 Gallons

Small QED PVC Bladder pumps have a volume of: 130 m.
Large QED PVC Bladder pumps have a volume of: 395 ml.
YS1 6920 (w/o turbidity) flow cells have a volume of: 360 ml.



Water Sampling Field Data

Date Project Location

Well Purging Information

Water Level
Depth of well (database)
Depth of well (measured)

Depth of water

Sample Number

Casing Diameter

One pump / tubing Volume

1/4” = 0.003 3/8”=0.006 2"= 0.163 4"= 0.653 gal /ft.
1/4” = 0.011 3/8” = 0.023" 2” =0.617 4" = 2.472 Liters / ft

Well / Location No.

Sampling Equipment __Peristaltic Bladder (Dedicated) Poly Tubing (Dedicated)
Other:
Measurement Equipment: YS/ 6920, No. YS I No. Hach 2100P Turbidimeter
Hach alkalinity. Other:’
Calibration Time
Purge Data start Time in situ () Open container () Air exclusion ()
Total Volume ivi
. Purced Water | Temp. | Conductivity | oo ORP | Turbidity
Time urge Level ©C) ATC (mgiL) pH (mV) (NTU)
(gal) (L) (umhos/cm)
Final Sample Data Sample Time
Alkalinity (Filtered)
Time Total alkalinity ppm as CaCQOs;

Phenolphthalein alkalinity (for pH 8.3 or greater)

Filters

Number of 0.45 i disposable filters used

(Hach Kit Method 1.6N H,SO, titration cartridge)




Grand Junction Office

97 B 3/4 Road .
123.50. Box 14000 Sample Number Well / Location No.

Grand Junction CO 81503

Purge Data
Start Time
Total -
. Volume | Water | Temp. | Conductivity DO ORP | Turbidity
Time | purged Level co | mﬁ‘gscm) (mg/L) PH (mV) (NTU)
(gal) (L) H
Well Inspection
Well Label Guardposts | Concrete Pad Protective casing Riser Cap Lock

Sample Preservation: Is ice in cooler (YES) (NO) Weather:

Well Category | Il Il IV Reason for category:

Comments:

Signature of Sampler Date Sighed

Checked by Date checked



Attachment 1

Construction Drawings
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